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Brown Brothers & Co. 
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PHILA NEW YORK, BOSTON. 
X. BROWN & SONS, BALTIMORE | 
TED BY PRIVATE WIRES, 
¥ ers Phila. and Baltimore Stock Exch’s. 
i all first-class 
es oc Investment 
duals, on ts Securities. 
n abr ” all points in the | 
la, and of drafts drawn in | 
foreign countries j 
We alx y and sell Bill f Ex-| 
Letters cnange on, aud make cable transfers | 
all points Also make collections 
of ssue Commercial and Travelers’ 
Credit. i vailab n all parts of the 
)WN, SHIPLEY & CO., LONDON. | 
SEE ADVERTISEMENT. PAGE ITIL 
BLOCK SICNALS. INTERLOCKING 
AND 


RAILROAD SAFETY APPLIANCES. 





THE 


BETHLEHEM IRON COMPANY, | 


80 Broadway, New York. 


STEEL RAILS. 


F.G. GORHAM, Sales Agent. 


PRIN PAL OFFICE AND WORKS: 


SOUTH BETHLEHEM, PA. 





WILSON BROTHERS & CO., 


Civil Engineers and Architects, 


REXEL BUILDING, PHILADELPHIA, PA. 


for Rallway Lines 

eciti vations Furnished for Buildings, 
rks, Sewerage stems, bor 
E ngine ering and 





all classes of 
Work 

1 f Work Attended Tx 

ina ne made of Ratiway, Mir 


TAYLOR. 


BEST YORKSHIRE BAR IRON 


Piston Reda, 


sing and Other 





rial for Stay bolts 
Crank Pina, etx 


LEADING 
) tatives in the United States, 
S. mm. ‘JONES & CO... 
Nos. 11 & 13 Oliver St., BOSTON. 
No. 143 Liberty St.. NEW YORK. 


LsSED BY RAILBROADS. 








THE UNION SWITCH &. SIGNAL CO. 


£0, WeEsTINGHOUSE, Jr., I 
E. H. Goodman, Vice An and Gen. Man. | sam pane Sec’y and Treas. 
J.G. Schreuder, Chief Engineer. Geo. H. Paine, Gen’) Agt. 
General Office and Works: SWISSVALKE, Allegheny county, Penna., U. A. 
Designers and Manfrs. of Interlecking and Block Sigaal Appliances, ml 
Slips, Switches, Switch Stands, Eic. Sole manufacturers of the Westinghouse 
at. Poeumatic tnterlocking and Automatic Block Signals Systems; Electric 
Automatic Track Circuit Block Signals; Electric locking; Sykes System; Electric Crossing 
Alarm Bells; Saxby & Farmer Improved Interlocking; Special Appliances for protection of 
Draw Bridges, etc., etc, Plans and Estimates Furnished on Application 
BOSTON OFFIC E: NEW YORK OFFICE: CHICAGO OFFICE 
Hathaway building. Times Building. | Home Insurance Building 











ROBERT W. HUN 


OF INSPECTION, TESTS AND CONSULTATION 
NOS. 631 and 633 — lou: CHICAGO, ILL. 
RANCH OFFICES: 
HAMILTON BUILDING, ). 80 BROADWY, NEW YORE. 
328 ‘CHESTNUT STREET, PHIL ADE LPHIA. 
M. Am. Soc. C. E., M. Am. Inst. M. E., M. Am. Soc, M. E., Late Gen. 
soy J. CONE, Engineer of Tests. C. E 
W. FIERO, spevering Ragingss-  HALLSTED, ©. E. 
3 Chemical and Physi 
cal Laboratories. Analyses of Ores, Lrons, Steels and Oils. 
Metallurgy and Construction. 


PITTSBU ROH. PA. 
ROBERT W. HUNT, 
Supt. Troy Steel & iron Co. 
G. W. G. FE RRIS, ¢ 
Ji 
LF of Rails, Fish Plates, Cars andother Railway Material. 
Consultation on [ron and Steel 


Northwestern Agents for Riehle Bros.’ Testing Machines. 














RECINALD CANNING & CO. 


RaiLway EoQuiPMeENT, 


{15 BROADWAY, NEW YORK. 


We have in stoc«, and for sale for Cash or on Car Trust Plan, Locomotives, Passenger 
Combination and Freight Cars of every description. 


TEN OPEN EXCUBSION CARS, Standard Gauge.—A SPECIAL BARG A(UIN. 








ST. LOUIS. 
BLACKMER & POST, 
MANUFACTURERS OF 
SUPERIOR VITRIFIED SALT-CLAZED 


STANDARD SEWER PIPE 


Double Strength th Culvert Pipe, 


ney ene ee 


RAILROAD CULVERTS & WATER WORKS CONDUITS 


WRITE FOR PAMPHLET, “SOMETHING ABOUT CULVERT PIPE.” 


BLACKMER & POST, 
ST. LOUIS. 


Branch Office: Germania Building, St. Paul. Minn. 





> ae 


rHIRTY-SEVENTH YEAR, 


News. 





84. 20 PER YEAR To U.S. anp CANADA, 
6.08 ” FOREIGN © OUNTRIRA, 


~ PENNSYLVANIA STEEL CO.. 
STEEL RAILS 


New York Office, 2 Wall Street. 
STEPHEN W BALDWIN, Agent, 
CHAS. 8. CLARK, 70 Kilby St., Boston, Mass, 


G. D. PETERS & CO., 
Moorgate Works, Moorfields, London, Eng., 


MANUFACTURERS OF 


RAILWAY SUPPLIES. 











New inventions introduced and the sale and 
manufacture of specialties undertaken. 
OLIVER,’ ADAMS 
— _ |TOLIVER ADAMS 
32 Liberty St., | AGENT U.S. P. O. Box 1364, 

4 |__LEASED To 
N. Y. —— NEW YORK, 


CAR promptly negotiated for large 
and small amounts. RUSTS 


GEO. A. EVANS, 


18 WALL STREET, NEW YORK. 


STEEL RAILS, 
LOCOMOTIVES, 
Passenger and Freight Cars. 





Railway Fastenings, Frogs and 
Switches, 


ED.N. KIRK TALCOTT 


Civil and Mechanical Engineer, 


57 BROADWAY, NEW YORK, 


will ad vise MANUFACTURERS as to desir- 
— M ations for f artic ular lines, and inspect 

aoe planta fe IOWNs WANTING 
MANUFACTURES. 








Bradford Is. GAawvert 
AHRCHILI UHC 
TOWER BLDG., 50 Broadway, x Y. City, 


Specialty: Railroad Stations. 


TURNBUCKLES 





Cleveland City Forge & Iron Co., 


CLEVELAND oO. 
New York Office, 136 Liberty St. 








rogs and Crossings. Switches and Switch Stands. 


ALLENTOWN ROLLING MILL®S 


SIGN A L| NG interlocking Switch and Signa! Apparatus. Semaphore Block and S ation Sighals. | NT r R 10 C K | % 
¥ 
Switch and Signal Dept., Frep’k S. GuERBER, M'g’r. Office and Works, A .®N#OWN, CA 





JAMES IRVINE, President. 


GEO. B. F. COOPER, Vice-President. 


NEW YORK EQUIPMENT COMPANY 


15 WALI. 


LOCOMOTIVES, 


STREET, NEW YORK, 


PASSENGER AND FREIGHT 


Have For Sale, for Cash or Lease on Easy Terms on the Car-Trust Plan, 


CARS, ETC., 


Of both Standard and Narrow Gauge, to Railroad Companies, Logging Railroads, Mining Companies, Contrac tors. ete. 


WE HAVE READY FOR 


IMMEDIATE CELIVERY, 


Six standard-gauge locomotives, and a large number of 20 and 25-ton coal and flat cars. 


IN PERFECT ORDER, 





J )HNSON, 
Gen, Man. 


HAS, R 


rest. an 


ns and 
Termi 


DISTANT SWITCH SICNALS. 


ELECTRIC REPEATERS. 


ks and Main Office, RAHWAY, WN. J. 


HENRY JOHNSON, 
Mer. of Works and Treas. 


THE JOHNSON RAILROAD ‘SIGNAL 00,, 


Designers and Manufacturers of 
Railroad Signaling Appliances, 
INTERLOCKING and BLOCK SIGNALS. 


bids submitted for interlocking Grade Crossings, Junctions, Yards, 
Passing Stations, etc. 


Gen, Agent. 


D. pe i H, M. SPERRY, : 





Pop VALVES 


THE ASHTON VALVES THE MOST EFFICIENT VALVES MADE. 


BOSTON 


271 Franklin St., 7 s 
THE ASHTON VALVE (0.. 23: Et8ez"°- = cateexes 
“8 107 Liberty St..- NEW YORK 





HOWSON & HOWSON 
PATENTS. 


Solicitors and Covnsellors at Law, 
Philadelphia, 119 8. 4th St. 
New York, 88 Park Bow. 
Washington 915 F. St. 


TORPEDO ATTACHMENTS. 
New York Office, 47 BROADWAY. 








ALBERT LUCIUS, 
VIL AND MECHANICAL ENGINEER, 
Broad way we Y. An Pao Raf 
“truchures, Plan 


uperintendence “hs iheo loa ences & enor 





ry - P. Whittlesey 


Late Examiner U. 8. Patent 


ee re ATRL 
F W.DEVOE &CO. SCOLORS°VARNISHES-::$ TANDARDS 







PITTSBURGH TESTING LABORATORY. 
HUNT & CLAPP, 116 Water St., Pittsburgh, Pa. 
METALLURGICAL ENGINEERS AND CHEMISTS. * 
Specialties. on of rails and of material for bri and other crectares, Onan. 
tay Ree re Rr 













PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS 
Send model or sketch for free advice as to 
patentability NEW BOOK, containing full 
information to inventors, mailed to any ad- 
dress FREE. Address 
SAML. c. FITZCEPRALD, Atty., 
Equitable Bidg., WASHINCTON, D.C. 


LS. WHITON, ®°aite toast” 


STEEL RAILS old Rails end Railway puppies, 
Contracts made for delivery in U. 8., West Indies, 
South America or F. O. B. English Ports. 


WM. BARCLAY PARSONS, 
M. AM. SOC. C. &., 
CIVIL ENQINEER. 
2 William Street, New York. 
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WM. SELLERS & CO, INCORPORATED 


PHILADELPHIA, PA. 


IMPROVED MACHINE TOOLS, 


TURN-TABLES FOR LOCOMOTIVES, CARS AND PIVOT BRIDGES, 
HIGH SPEED POWER TRAVELING CRANES, SWING CRANES, ETC. 


= IMPROVED = : 











Lathes, Planers, Drilling and Boring Machines, 
Car Whee! Boring Mills, Axle Lathes, 
Steam Hammers, Wheel 


Presses, etc-, etc. 








Improved Injectors for Locomotive and 
Stationary Boiler Service. 


PAMPHLETS, PRICES, ETC., FURNISHED ON APPLICATION. 
| President, IRA DIMOCK Established 1876. Treasurer, J. L,. OTIS. 


: NORTHAMPTON 
HAMILTON, on10. | Emery 


MACHINE TOOLS.) Whee! Co. 


Special Iron and Steel Working Ma- PATENT 





MANUFACTURERS OF 











chi for Railroad Shops, Locomo- | 
inery for Railroad I 10) SOLID EMERY 
tive and Car Shops. Complete Equip- 


ments Furnished. <-> 


COBRESPONDENCE SOLICITED. Corandam Wheels, 
NEW YORK, PITTSBURGH, Pa Ee 1 


— 136 & 138 Liberty St. Lewis Block. 
ea Leeds, Mass 


yp = ae — CHICAGO, Phenix Building. adeeath erase, tip. thank’ Casiehs en 
: AMERICAN PRACTICE ANNOUNCEMENT. 


een cicinte 


OFFICE OF POST & CO., CrncINNATI, O., Feb. 18, 1892 
4 To whom it may Concern 
: We have this day sold to THE DAYTON MFG. CO., of Dayton, Ohio. and 
turned over to them our entire Railroad Business, including Railroad Supplies 
‘ Materials, Patterns, Tools, Patents and ** Good Will.” The Dayton Mfg. Co. will 
: complete all unfilled orders on our books. 


We take this opportunity to thank our friends and customers for the many 




































— 


i ' : favors accorded us, and hope they will extend the same courtesies to the above 
With Descriptions and Drawings of the Different Systems sy, CS Respectfully, POST & CO.. 
: : : : M. SIERSDORFER, Sec'y. By ISAAC KINSEY, Pres't. 
' in Use on Railroads in the United States. — 


OFFICE OF DAYTON MFG. CO., Dayton, O., Feb, 18. 1892. 
—_—_—— To our Customers and Friends: 
The above arrangement having been consummated this day, we desire to an- 
This is a handeomely printed, elegantly bound volume, 7% in. x 9 in. i Govertbes qourly nounce, that with the increased facilities afforded us by the addition. to our 
i Fe ee Tee Martae Prencanti tees a o eae ae + “ere own, of the large stock of Post & Co. of both manufactured and raw material, as 
It contains elaborately illustrated descriptions of the systems in use on the Pennsylvania | Well as patterns, tools, &c., we will be able promptly to supply our customers with 
Boston & Albany, Fitchburg and New York Sey AT roads, and ge op ings and de/| everything in our line. 
scriptions of the Westinghouse Pneumatic, the Hall Automatic an¢ ack’s Automatic Sys | We solicit vour « “rs, which sh awn é —" ae 
re a | also of the Iluminated Semaphore, Koyl’s Parabolic Semaphore and the Stewart Ve solicit your mde rs, W hic h shall have our care ful attention. im 
Hall Train Order Signal. ; Yours truly, THE DAYTON MFG. ©O, 
The book is designed to make the methods of block signaling clearly understood and to 


show the present development of the art on American railroads. THE CLEVELAND FROG & CROSSING CO. 


MANUFACTURERS OF LUCAS’ PATENT STEEL FILLED 


—-FROGS AND CROSSINGS. 


IMPROVED SPRING RAIL FROGS. 
























PRICE, #2.00. 









PUBLISHED -AND FOR SALE BY | 





Improved Street Railroad Crossings, Split Switches, 


THE RAILROAD GAZETTE, 73 Broadway, New York |’ Guortweys Cem an. oaees 11 Winter sta'Clevelama. 
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HINSON DRAW- BAR ATTACHMENT, 506 The e2k. ome 



































Pian View No. 1. Perspective. Sectional View No. 2. 


_ vale Attachment is in Satisfactory Use on a Large Number of Cars and Adopted as Standard by a Number of Companies. 
repairs on old cars we make a pattern with the holes to correspond with the ones now used in such cars, but for new work we a to furwtoh our standard 





al TALLEY BB. cafiét"knr IMPROVED ENGINE SPRINGS 





The Popular Route Between New York, Philadelphia, EVERY SPRING GUARANTEED. 


! 
Baston, Bethlehem, Allentown, Mauch Chunk, Wilkesbarre, Pittstown, Scranton, Ithaca, Geneva, 
Waverly, Watkins’ Glen, Elmira, Rochester, Buffalo. Niagara Falls, Toronto, Detroit, 


Chicago, St. Louis and all Points West. SEND FOR ILLUSTRATED CIRCULAR. 


Pull Palace Cars on all Through Trains, Anthracite Coa] used exclusively. Nodust Ne | 
“TICKET OFFICES: New YorKk—Gencra! Eastern Office, 235 Bro ad WAY ; Depot feot cf mn 
ortlandt = et: Depot foot of Desbrosses Street; all Penna. R. R. Ticket Offices and Dodd s T 
Transfer ( Offices. Pu 1 ADELPHIA—@24 and 836 Chestnut Street; P. & R. Depot, Ninth and 
Green Street P, & R. a yt, seen ene tare » ’ ful 4 
rhe mountain and valley nery traversed by this line is the most pautiful and pictur 
esane | in Ame-ica endbrac ing the ro stnantic valleys of the Susquehanna and Lehigh, and the PH | LADELPHIA, 
bist be wre Mos Ask for tickets via “ Lehigh vo Route. ate LEY GOODWIN 
i ty INC ‘ON H : 
en’! Pasa. Agent. Manch Chunk. Pa Jeol Soy Rethienem. Pa. |945 Rookery, Chicago, IIL. Southern Hotel, St. Louis. 








Kstablished 1867. f= —S= — —— 


EDWIN HARRINGTON, SON & CO. 


Works and Office: Cor. N. 15th St. & Penn Ave., 
Philadelphia, Pa., U. S. A. 






MANUFACTURERS OF 4 FULL LINE OF \ 


ie ates BURBOSES: ji) 
c IRON-WORKING MACHINERY Wes STEEL WIRES Nb} 
Re ee ee pris tte Rast Pover Blevaton| MULE EAN TLO)NG Co} 














with Patent Brake, Double Chain Screw Hoists, | ew YOR, TRE NTO NN. J. 
Overhead Tramway with Switch, Turntable and ss OFFICE A AMEE: Jer 
Geared Truck. ‘efele p 3 R ? s 
SEND FOR ESTIMATES, 17 BURLING sl 
GEAR CUTTING A SPECIALTY. | 
R. CARMAN COMBES, THOS. J. SWIFT, J. W. LATTIG, H. 8. PFEIL, 
President. Managing Director. Gen’l Supt. and Treas. Gen’l Agt. and Sig. Engr. 





NATIONAL SWITCH & SIGNAL COMPANY 


Office and Works: EASTON, PENNA. 


— DESIGNERS AND MANUFACTURERS OF— 


RAILROAD SAFETY APPLIANCES. 


Mechanical and Electrical Interlocking, Electric Block Signals 
and Distant Switch Signals. 

















PLANS MADE AND BIDS SUBMITTED FOR INTERLOCKING TERMINALS, YARDS, JUNCTIONS, GRADE CROSSINGS, DRAW- 
BRIDGES, PASSING STATIONS, ete. 





SPHCLAIL APPLIANCES: 


l.oyls’ Parabolic Illuminated Semaphore, 
Wational Torpedo Machine, 
M. & S. Double-Wire Comovensator. 
National Selector, 
Adjustable Clamp Pipe Lug 





New York Office: 41 Pine St. Southern Agent: J. A. CHISHOLM, Savannah. Ga 


WESTERN UNION TELEGRAPH OVFICE Al THE WORKS. 
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| TO RAILROAD MANAGERS 


























al We do not intend to put upon the market a brake in any way 


inferior to that of the Westinghouse Company, and we assert that our 





4 system as now presented you is equal in every respect, and superior in 


some, to that of the Westinghouse now on the market. 


} We also assert that our Quick Action No. 2 Triple Valves are 
| operated by the Westinghouse Pump, and the Westinghouse Engineers’ 
i Valve equally as well as the Westinghouse Quick Acting Triple 
y Valves. 

q We also assert that our Duplex Pump and Engineers’ Valve are 


decidedly better than the Westinghouse Pump and Engineers’ Valve, 
and will operate either the Westinghouse or the New York Car Brakes 


to better advantage than the Westinghouse engine equipment. 


| Competition has not only improved the quality, but reduced the 
price, and we think, in view of the above facts, that we are entitled to 


a share of your patronage. 





ey cst eink gage cep ein nen ee ey 
. AER A EEL IATE LEGO, Dn OME . 


THE NEW YORK AIR BRAKE CO. 


115 BROADWAY, NEW YORK CITY. 


ROYAL C. VILAS, President. JOHN C. THOMPSON, Secretary and Treasurer. 


CHAS. A. STARBUCK, Vice-President. ALBERT P. MASSEY, Mechanical Engineer. 
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ACCIDENTS FROM 
TRACK SPREADING 
 T PREVENTED. 






‘© SHOULDER TIE PLATE: 


1. Prevents Widening of the Gauge. 
3. Prevents Cutting at Neck of the Spike. 
The rail bearing against the shoulder brings into use the inside as well as the outside of spike, doubles 
the present resistance to lateral thrust and thus effectually prevents spread.n —~ the track, 
vecially adapted for use in Yards, at Terminals, and on Curves and Bri 
Hk SHOULDER TIE PLATE is in ude on thirteen railroads. 
Conte of New Jersey, Louisville & Nashville, Pittsburgh 


2. Prolongs the Life of the 


_— ot core, the Norfolk Southern, 


Electric, etc. 


THE SHOULDER TIE-PLATE COMPANY, 


GENERAL OFFICE: and Treas., 1511-1515 N. Sst 8t., 


BRANCH OFFICES: ! /a1GOU RNEY y CLARK, 18 Front St . 
(c. IL. » Rookery, C HICAGO 


for Circulars and Samples for Trial. 


. T. STEWART, Sec. PHILADELPHIA, 

















. a 
TAL ~~ - 


Rail Ends carried directly by the arched beam and screwed DOWN to it with a force of 15,000 
making practically a continaous rail. Whole surface of bas¢ 
o “low jointa.” No “ creeping.” 
up track reduced to one-third a that with Angle Bars and giving smoother surface. 


ALL: OF WROUGHT IRON AND STEEI. 


For further information address 


- FISHER RAIL JOINT WORKS, Trenton, N. J. 


» for support and wear. No 
No loose nuts. Cost of keeping 





Kot Full Size 





RENSSELAER POLYTECHNIC INSTITUTE, TROY,N.Y. 


__A SCHOOL OF_ENCINEERINC. 


Send for a Catalogue to the Director. 
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ALPHABETICAL 


Link Belt Engineering Co Perry Ventilator Co 


Loulsy. Bridge & [ron Wks 
Loutsv.CarWh'l Ry.Sup.Co. 
Louisville Steam Forge Co 


leve land City Sones & Iron Co. 
Cleveland Frog & Cross. Co 
mgdon Brake Shoe Co 

T 


es 


onsolidated Car Heating Co 
Kail Joint Co, of Amer 
woke Laxo a Mach Co Martin Anti Fire Car Heat. Co. 


Hate & Kilburn Mfg Mason —— 


Moc onway & Torle ey Co 
Mediti Irot > orks Co 


Snerth 
BIcBLRIas 


‘ushion Gar Wheel Co.. 
Davenport & Fairbain 


Hartford Woven Wire Mencely Bearing Co 
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Delaware Car Works 
Detroit Bridge & Iron Wks 
De pipolt Lub> “icator Cx 


Michigan Central Ry 
ic higan Forge & fron Co 


Midget n G ar Works 


3-— ae 


Dickson Car Whee! Co 


Hinson Car Coupler Co 


Hoosac Tunnel Rout« 


Blu 


| eten Plosi Drill & Mach. Co.... 
Morton Safety Heating. 

Mt. Vernon Bridge Co 

Moazler Satety Signal Co. 


-chnic Inst 


Ra REPRE 
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age Rone ist.8 Works 
‘time 


Mfg. C« 
1. Electric Headlight Co 
. Holiow Brake Beam ( ‘o 


exen-8 





“ut Frog & Switch Co 

, " Malleable C “astings ( o 

Jackson & Woodin Mfg 

Jersey City Wheel /. ly 
fg 


errr 


} Natsonal Switch & Signal Cx 


Johnson Railroad kisenal Co 
Johnston Car Coupling ( 





N.Y. Belting. & Packing 0 
Eureka Cast Steel Co pel Wks 


aac 


| Falis Hollow Stay Bolt Co 


Kelsey "Railroad Signal Co .Y.& 7 4, ‘England RK. R 


rary 


Norristown Steel Co 
Northampton Emery Wheel Co 
Northw'n Cr ae Co. 


| Pield Water Purifier Co 
Fisher Rail Joint Works 
Fishkill Landing Mach. Co. 


— 
Senta 


8 


21 } Paine, Chas. & Sons fo 
5 | pardee Ces & Machine Co 


B 
Passaic Rotting Mili Co 
£5 , 


;..2..%- 
/ PT 


| I Flag Staley G.& Co 
Latrobe Steel We rks. 


PT 


x 





4 | Pe amayiventn Steet Oo. 
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INDEX TO ADVERTISEMENTS. 


Classified Index on the next page. 


Solid Steel C« 
Sooyemith & Ox i" 
e Wks & South Baltimore Car Wotks 
ka., Ltd Souther, Jno., & Co i 
iiiiam H | Southern & Pac. Refrig. Car Co.2 
Spon, E. & F. N.,& Co 
Phosph. Br'ze Smelt. Co., Ltd Sprague, Duncan & Hutchinson.?2 
Pickering Spring Co Springfield Iron Co 5 
7 Standard Car Coup Co | 
Forge & Iron Co » Standard Nut Lock ( 24 
Loco, & Car W'ks Standard Paint Co 
Reduction Co Standard Steel W orks ‘ 
Laboratory Standard Thermometer (vu e4 


Stiles & Parker Press (x 
Stonington Line : 
“4 Stow Fiexible Shaft (« : 
4 Stow Mfe Cx 
7 Taite & Cariton 
4 E. N. Kirk Talcott 1 
Tanite ¢ , 


& Son », 3 Taylor Iron & Steel ( 


Thomson, J Mfg 
Thurmond Car (« —- ling Co 2s 
Ir , 


& > 2 
Featiroad L ighting & Mfg. « 4.06 Trautwine, Jn 


Trenton Iron (x 
( . Trojan Car Coupler Co ™ 
7 Union Bridge Co i 
6 Union lron Works is 
Union Switch & Signal (x i 
U. 8. Metallic Packing Co 
Universal Radial Drill Co 
4 Valle & Young 


. & M. Wks : Van Dorseton Cushioned Car 
& Co Coup. Equly : 


c 
Von Schon & Garner 


| Roch. Bridge & tron Wks 9% | Vulean Iron Works (Chicago 
& Mach. Wks Waddell, J. A.1 


Wagner Car Door 
Wallis Iron Works ™ 
244 Wants and For Sale 


& Light. ¢ y Washburn Car W he« 
| Wason Mig. oe 
‘ ~~ ler « ® Watson & Sttiman ® 
Wks Wehn Pavement Co 2 
)' Welr, Fred C 5 
San Francisco Bridge Co 2 Wellman tron & Steel ( 5 
# | Sanitary Dist. of Chicag« W estinghouse Air Brake Co 2 
Wharton R. RK. Switch Co 4 

» Wks White, Jno. A., Co 


Whitney, A., & Sons i 
Whiton, A. 8 


Chas Whittlesey, Geo. I 


Williams, H. A Mfg. Co 
Williams, White & (x 


Shailer & Schniglau "59 | Wilson Bros. & Co 


Sharon Steel Casting Co W tison, Jas. UG + 


Sheffield Velocipede Car Co #) | Wisconsin Central R. | 


; | Wothaupter, Be nj 
4 Wood, RK. D., & ¢ 
1% Worthington He nry K 


le Plate Co W yckhoff, Seamans & Benedict 
Ltd Vale & Towne Mfg. Co 


Smillie eo ar ra eal © 2 | Youngstown Bridge 


Youngston Car Mfg. Co t 
Young & Sons 





P. COULTER, Pres. and Gen 





. J. COULTER, Secretary and Treasurer. 


THE IMPROVED AMERICAN DRAFT AND BUFFING APPARATUS, 


It is a fact that it saves over 90 per cent. 
in repairs to Draft-Rigging, and is in use in| 
nm ore cars and more miles of Railroad and 
private car companies than all others com- 
bined. Send for drawing and references to 
Company’s office. 








ESTABLISHED 1664, 


| CHARLES F. KETCHAM & CO. 
27 & 29 NASSAU ST. NEW YORK, 

RAILROAD PRINTERS & STATIONERS 
KEEP IN STOCK OF MOST APPROVED ronme 

BOOKS FOR STATION AND TRAIN USE. 
BAGGAGE RECORD, CASH, FRT. CONDUCTORS CAR LIST, 
PRT. FORWARDED, FRY. RECEIVED, MANIFEST COPYING, 
TEL. TRAIN ORDER, 4C., ac. 


| Parca ano Booxs ror 


Encinecrs ano Contractors ust 


Sive PROCESS, ricLo, QUANTITY, TRacine, 
Crosse SECTION, ever, rPRrorice. TRANOIT, 
VETAILED Cer... Time, PAY ROW, Torece., 
=O. FETYURE, DRAWING, WAGES TABLE, 4C.,.40 


Print, Ruce ano Bino in any Quantity 
BLANKS AND BOOKS FOR RAILROADS, 


anonerp STATIONERY ron axe 


your or NOE SOLeITES. 
------ A. +.B 








WZ SOLE 


> MaNuFA 


SINGLE THREE 





FRED WEIRS | en 
) IMPROVED RIGIDé SPRING FROGS: 
THROW SPLIT SWiT ne 
4| FIXED AUTOMATIC SWITCH STANDS. STEEL” 


© Dit FORMED RAIL BRACES, SW ITCH FIXTURES.ETCE 




















WATERPROOF em os 


REFRIGERATOR CARS. 


Largely Used and Endorsed by the 


4B 





LARGEST CONSUMERS IN THE WORLD.| 
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BRYANT’S PORTABLE 


RAIL SAW. 





degrees to 45 degrees. 





178 SUMMER ST., BOSTON. 


Guaranteed to Cut ANY Railfrom 90 


| 
| 
| 
| 


U. §. METALLIC PACKING CO., 


STREET, PHILADELPHIA, PA. 


BRYANT & BARBEY, 


Elevators, Conveyors, Manila 


ENGINEERING CO 
NICETOWN 
PHILA. 
49 DEY ST.. 
NEW YORK 


> Power Transmission Machinery, 


Chain, Howe Chain, ete 


| Western Connection: LINK-BELT MACHINERY CO., Chicago, Ill. 


Lwart Detachable Link Belting Dod; 





4385 NORTH BROAD 


Saves $24 per Year per Engine, as Compared with Fibrous Packing. 


IN USE ON 246 RAILROADS OF THE WORLD. 





RAILROAD 


Alr Brake Fittings 
reee 


Stanley G. Co., Phila. 
Air Brake 
-Y. Belt. & pack-< Co., Ltd.,15 Park Kow. 


Air Brake Regulator 
Mason Regulato A ot _Bosto' 

Air Compressors & Rock Drill 
Ingersoll Sergeant Rock Drill Co., *10 


ark Place, N. Y. 

— oe Co., 8 Park Place, N.Y. 
Atum 

Pittabureb Reduction Co. 
Architec 

Bradford L. Gilbert, 50 Broadway, N. Y. 

Thomas Appleton, = Rialto Bidg., Chic. 
Architectural Ir erk 

King Bridge Co., Cleveland, oO. 
Asbeutes ng 

H. W. Johns Mfg. Co., N. Y. City. 
Asphait Pavement 

Webn Pavement Co., 16 Exch. PI... 


Axies 
Cambria Iron Co., Johnstown, Pa. 
Lima Machine Works, Lima ©. 
Louisville Steam Forge Co., Louisv., Ey. 
Mich. Forge & Iron Co., Detroit, Mich 
Midvale Steel Co., Nicetown, Phila. 
Pittsb’gh Forge & Iror Wo., Pitteb,., Pa. 
T. Prosser & Son, 15 Goid St., N. Y. 
Solancce Slide-Vaives 
Hammett, Troy, N. Y. 
Bailast Unlonders 
Marion Steam Shovel Co., Marion, O. 
a 
n Bros. & Co., 59 Sm street, N. Y. 
Bell ‘Cord & Couplin 
a Cordage Works, Poston, Mass. 
Abendroth& Root Mfg. my »28Cliff St.,N.Y. 
L ag ome oo Co. Lib’ty St., a 
Rich. Loco. & hoo, Richmond, Va. 
Kotier Piate 
tehoenberwer & Co., Pittsburgh, Pa. 
Wellman Iron & Steel Co ,Thurlow, Pa. 
Belt Cutters 
Acme Machinery Co., Cleveland, O. 
Howard ~— wc Buffalo, N.Y. 
Holts & Nu 
Fuller Bros. ye ‘0., 139 Gr’nwich St., N.Y. 
Rhode Island Tool , Providence. 
Books & Publica tons 
Spon —_ Cort)’dt St.,N.Y. 
yd ‘c ‘irautwine, 3 r. 
Brake Adjuste 
won rake Co, Trenton, N. J. 
& C. Co., % nicago. 
Srake Beams 
Nat. follow Brake Beam Co., Chic., Ll. 
Northwestern Equipment Co., Chicago. 
Schoen Mfg. Co., Pittsburgh. 
Brakes 
Boyden Brake Co., Baltimore, Md. 
w eee Air-Brake Co., Pittsb., Pa. 
Brake-Shoe 
Congdon Brake. Shoe Co., : Chicago, Th. 
fee a CN. Y.) Wheel & Foundry Co. 
Bridge 
handersot & Barr, Jersey City, N. J. 
Berlin Iron Bridge Co., E. Berlin, Conn. 
Boston Bridge orks, Boston , Mass 
Chicago Bridge & Iron Co., Chie: °, Ih. 
Cofrode & Saylor, Philadelph ja, 
Detroit Bridge & Lron Wks, Det., Mich. 
Kdge Moor BridgeWks, tae m,Del. 
ae Bridge Co., Elmira, N. Y. 

W. Frescoin, World Bids. . We 
Ae B ridge Co., Pit urgh, Pa. 
King Bridge Co., Cieveland, O. 

Louisville Bridge & Iron Co., Louisv. Ky. 

ng — Br. dene Wks., » Leavenw.. , Kan. 

t. Vernon Fridge Co., Mt. ‘Trent 0. 
= 


a: 


New Jersey Steel & Iron Co, on. 

Passaic Rolling Mill. Patersen, 

Phoenixville Bridge Co., Phila. 

Pittsburgh Bridge Co. 1105 Salant Bicg. 
Chicago. 

Pottsviiie Kridge Co., Phila. 

Rochester Bridge & ir. Wks, Rochester* 





GAZETTE DIRECTORY 


| A.& P. Roberts & Co., Philadelphia, Pa. 
| San Francisco Bridge Co., California. 
Shailer & Schniglau Chicago, I! 
Shifier Bridge Co., Pittsburgh, Pa. 
Sooysmith & Co., 2 Nassau street, N. Y 
Union Bridge © On) 18 Broadway, N. Y. 
. A. L. Waddell, Kansas City, Mo. 
Wallis Iron Works, Jerse y City, N. J. 
Y (Ohio) Bridge Co. 


Car Seals 


Car Seats 







orks, Chicago. 
Sig Car Wheels 
, Pittsburgh, Pa. 


Bridge Co., E. Berlin, Conn. 
Bowler & Co., 


& Co., Moline, DL 


Cars 

Allison Mfg. Co., Philadeiphia, Pa 

eee ye Car Co., Bloomsburg, Pa 

¢ Bradley & Sc 
3. Oeil & Co., Philadelphia, Pa 

A. Mfg. Co., 11 Pine St., N. Y. 

Reginald annin & Co., 115 B’way, N.Y 

ay Mfg. Co., Huntington, Wem Va 






Portland Co., Portland, Me. 
South Baltimore Car Works, Baltimore. | Cattle Guar 


s 
Auto. = thangeable Car Coupler Co. 
San Francisco, Ca ? 
Buckeye Aut.Car Coup.Co. ,Columbus,O C. W. Hunt Co. 


Gould Coupler Co., Buffalo, N. Y. 
H 


Pratt & Letchworth, Ruffalo, N.Y Albert Lucius, 7 
St. Louis Car Coupler Co., St. Louis, Mo W. B. Parsons, 
Smillie Coupler & Mfg. Co., Newark,N.J 


Trojan Car onpeee Co., Troy. N.Y 
Thurmond Car 
Van Dorston Coup. Co.. Phila., Pa! 
Car Doors 
Amer. Car Door Co., Indianap., Ind. 


os 


Car Heaters Cordage 
a, Heater Co., 7% Gr’nwich St., N.Y. 
sol. Car Heating Co., Albany, N. ¥ Crane 
Gold Car Heat. Co., Frankfort St., N. Y. ; 
Martin A. F. Car-Heat. Co., Dunkirk,N.Y John N, Poage 
National Car Heating Co., Chicago 
Railroad Lighting & Mfg. Co.. Phila.,Pa. | Creesetin 
Safety Car H.& Light Co., ~ tradi Y 
Car Heating Eqn ipme 
conn G. Flagg & Co., Philade Iphia. 
Car Machiner 
Greenlee Bros. & Co., Chicago 
Car Piatform Gates 
J.B. — 29 B’way, N. Y 
Car Pla 
Sanford ‘Siulie, 129 Wash'ton St., Boston. 


Cressings 


Culvert Pi 








Drake r% Weirs, Cleveland, 0 
Cc. B. Hutebin’s Sons, Detroit 


B’ N.Y. J.A L. Waddell, 
Soup. Co., 80 B’way,N.Y Wilson Bros. & Co. 


Q. & C. Co., Chicago, il). Conveyors 

Wagner Car a Co., Indianap., Ind Cink — it Eng. Co 
Car Furnishin Cop 

Dayton Mfg. Co., Dayton, oO. fie: ndric ks Bros. 


t 0. R. D. Wood & Co., 
Morton Safety Heating Co. Yale & Fowne Mfz.Co., Stamford, Conn. 


Buffalo Seal & Press Co., Buffalo, N. ¥ 


Hartford Woven Wire Mattress Co., 
Hartford, Conn. 
Hale & Kilburn Mfg. Co., Phila. 
Car U phoistering 
Knitted Mattress Co., Canton Jct,, Mass. | E dee tr 
Car Wheel Press 
Tinius Olsen & Co., 


ons, Worcester, Mass C. G. Eckstein & Co., 


O. K. Gardner, Box 171, Pittsburgh, Pa. 


Ww hae Ww hite & Co., Moline, Ill. 
Ceal ‘Trancferring 


Drexel Car Coupler Co. Rookery, Chic. | Consulting Engineers 
Thomas Appleton, 


1 Broadway, N. Y 
% Broadway, N. Y 
Chas. Paine & Sons, 71 Broadway. N. Y. | Rendrock Powd.Co., 23 Park Place 
he Standard Car Coup. Co.. Troy, N.Y. F. H. Smith, 227 E.German St.,Balto., — Feed-Water Purifier 

Von Schon & Garrer, Fredericksb., 


K 


, Nicetown, Phila. 
. 49 Cliff street, N. ¥ 


on Cordage Works, Boston, Mass 


Creosote Tamper & Construction Co 
Fernandina, Fla 
Lehigh Valley Creo 


Fontaine Crossing Co., Detroit, Mich 
Crossing Gates 
Bogue & Mills Mfg. Co., Chicago. Furn 


nac 
pe : Abe ~~ A & Root M.Co., 3 Cliff St 
Blackmer & -_— St. Louis, Mo. 


es 
Philadelphia, Pa 


is) Rialto Bidg.,Chic 


W’ks, P. Amboy,N.J 


CLASSIFIED ADVERTISEMENTS. 


Lee Composite Mfg. Co., New York. Butler Drawbar Attach. Co. 
Hinson Drawbar Attach. Co 


Dredging Machinery 


Drop Forgings 


Billings & Spencer Co., Hartford 
* Crossing Signal 
Clevel'd, O 





teetric Supply & Mfg. Co., 
Bloceric Headlights 


Nat. Elect. Headlight Co., Indianapolis Brown hols 
Allen Paper Car-Wheel Co., Chicago, Il! Elevators 

American Steel Wheel Co., N. Y. City 

Baltimore Car-Wheel Co., Balto., Md. 


E mer y Wheels 


Cleveland. N.Y. Belt. & Pack.Co., Ltd.,1 
Cayuta Wheel & Foundry Co., Sayre,Pa 
Cushion Car Wheel Co., Indianapolis 
Davenport & Fairbairn, Erie, Pa 
Dickson Car Wheel Co., Houston, Tex 


Engineer. Employm’t Bureat 


82 Liberty St. N.Y Block, Syracuse, N 


Jersey City Wheel Fd’y & Mach. Wurks, | Engineering Instruments 
Lima Machine Works, Lima, 0. 

Lobdell Car-Wheel Co.,W iimington, Del 
Louis, Car-Wheel €o., Louisville, Ky. C. F. Ketcham & Co., 27 
‘orks (Limited) . Erie, N. Y. Car Wheel Works, Buffalo. 

Thos, Prosser & Son, 15 Gold street. N.Y. 


Queen & Co., Philadelphia 





Jackson Co., Wilmington. Del. Ramapo Wheel& F’dryCo,,Ramapo,N.Y. Young & Sona, Philadelphia, Pa 
Jackson aw in Mfg. Co., Berwick, Pa. Stand. Steel W’ks, 22) So. 4th St., Phila Engineers 

les & Co., Cincinnati. Taylor lron & Steel Co., High Bridye,N.J Thomas Appleton, 505 Rialto 
piadiewene Car W’ks, Middletow a. Pa Washburn Car-Whee!Co.,Hartf’d,Conn D. L. Barnes, The Rookery 
N.Y. Equipment Co., 15 Wall St. Y Wason Mfg. Co., Springfield, Mass. J. J. R. Croes, 13 William St 
R. M. Pancoast, Camden J 4. Whitney & Sons, Philadelphia, Pa. S. W. Frescoln, World Bldg., 
Pardee Car & Mach. Wks,Watsont’n,Pa, | © ar Windew Balance 58 Broad way 


Albert Lucius, 1 Brosdway, 
W.B Parsons, 35 Broadway, 


St. Charies Car Co., St. Charles. Mo. Bush Cattle Guard Co.,Kalamazoo,Mich Chas. Paine & Sons, 71 Broadway, 
Wason Mfg. Co., Springfe ld, Mass. Kalamazcy R. R. Veloc. & Car Co., Kal Pittsb. Test. Laboratory, Pittsb 
Youngstown (Ohio) ¢ ar Mfg. Co. amazoo, Mich. é F. H. Smith, 2278.German St 
Cars. Second Wolhaupter, Benj., 39-43 Washington E. N, K. Taleott, 5; Broadway, 
inald Canning to. 115 B’way, N.Y St., Chicago, Ill. Von Schon & Garrer, Fredericksb 
4 > Males & Co., Cincinnati. Chemists , J. A. L. Waddell, Kansas City 
¥, Benggmmont Co., 15 Wall St., N. Y. shar g b. ~ ona Laboratory, Pittsb., Pa. Wilson Bros. & Co., Philadelphia 
Car 6 ou Coa Engines 


industrial Werks, Bay City, 


Explosives 


ansas City, Mo Fences 


Philadelphia, Pa / Barkly & House, Chicago, Ill 
‘onsulting Electrical Engineers 
Sprague, ~ an & Hutchinson, N, Y 


Flexible Shaftin 


Stow Mfg. Co., Binghamton 
Fiuoride 


Freight Cenvey 
Industrial Works. Bay ‘ity, 


Union Switch & Signal Co., 


Weir my Co., Cincinnati, ( 


Gauges (Pressure) 


Dratit Riggin Ashcroft Mfg. Co., 111 Liberty St. 
Cee, Heplacers Schoen Mfg. ce.. Pittsburgh, Pa pee S. V0. ve. 
A Roofin Drawbar Attachment Austin Mfg. Co., Chicago. Il] 


Amer. Cont. Draw-Bar Co., Aurvura, Ind Gansauves Ce 
American Steel Wheel Co., N. Y. City 


Bucyrus (O,.) Steam Shovel & Dredge Co 
San Francisco Bridge Co., California 
Vulcan Iron Works, Chicag« 


Link Belt Eng. Co., Nicetown 


Park Row 
Northampton Emery W.Co.,l eeds.Mass.| Link Belt Machinery ( Chi 
Tanite Co., Stroudsburg, Pa 

Engineering Employment Bureau } 

“ (ranger 


Chas. H. Brightly, Philadelphia 
Heller & Brightly Philadelphia, Pa 
Nassau St 
Keuffel & Esser, New York City 


r..Chi 
Chic ag ) Hydrautic Machinery 


Fishkill Landing Mch. Co., Fishkill,N.¥ 
Philadeiphia Engineering Wks 
45 Broadway,New York. | Kxcavators 


Bucyrus (0.) Steam Shovel & Dredge Co 


Phila. 


Vulean iron Works, Chicago 
Field Water Purifier Co., Chicag« 


z 
Stow Flexible Shaft Co., Phila 


Amer. Fluoride Co., 126 Liberty St 
Freight Cars. Second Hand 
New York Equip. — 15 Wall St 


Cleveland (O.) Frog & Crossing Cx 
Elliott Frog & Sw. Co., E. St. 
Johnston R. R. Frog & Switch Co 
Pennsylvania Steel Co., Steelton, 
Ramapo Iron Works, Hillburn, 


Louis, Il 


N.Y 
Pittsburgh 


Guarantee Co. or N. A., Montreal 


. Cleveland. Bland (¢ 
, Chicago 


The a. ay & Mfg. Co., Harvey, Il) 
Fairbanks, Morse & Co., Chicago 
Kalamazoo (Mich.) R. R. Veloc. Co 
Sheffield Velocipede Car Co., Thre« 
Rivers, Mich. 
Harber Voorks 


Conn Frescoln World Bldg N.Y 


| Highway Crossing Signals 
Electric Supply & Mfg. Co., Clevel’d 
Hoisting & Conveying Machinery 


ting & Conveying Mact 
Cleveland, 0 
Phila C.W. Hunt Co , 45 B’way, New York 
King Bridge Co , Cleveland, O 
Lidgerwood Mf. Co., % Lib’ty S.t.. N 


i Il 
Hoisting Engines 
Copeland & Bacon, New York City 
Industrial Works, Bay City, Mich 
Lidgerwood Mfg. (0.9 Liberty St..N.' 
J 8. Mundy, Newark, \ 
| Vulcan Iron Works Chicag 
. | Hellew Stay Belt Iren 
N.Y. | Falis Hollow Stay Holt Co., Cuyaho 
| Falls, 0 . 
| Hydraulic Jacks 
} Richard Dudgeon, 4 Columbia St., N. ¥ 
Joseph F. McCoy Co., 26 Warren St..N.¥ 
Watson & Stillman. 210 E. 43d St., N. ¥ 


inius Olsen & Co., Philadelphia, Pa 
Union Iron Works, San pane iscc 
Watson & Stillman, N. Y. Cit 
R. D. Wood & Co,, Philadelp his a, Pa 
Injectors 


N Y Nathan Mfg. Co., 4% Liberty street, N. \ 
Pa Wm. Sellers & Co., Philadelphia 
Md | Inspectors 
N.Y va. |, pittsb. Test. Laboratory, Pitteb., Pa 
aad | amen ectors of Sridges and Ky. 
| auipment 
va R. W. Hildreth & Co.,2 Wall St.. N. ¥ 


e 

Hart. 8. Boiler _— & Ins. Co., Hartfor 
Royal Ins. Co., 4) all street N.Y 

| Interlocking Switches & Signals 

llentown Rolling Mills, Allentown, Pa 


inson Car ( ‘oupler Co,, Chicago, Il. D. L. Barnes, The Rookery, Chicago. A. 5S. Males & Co., Cincinnati, ¢ Hall Signal Co., % B’way, N. ¥ 
Johnston Car Coupling Co., Phila., Pa J.J. KR. Croes, 13 William St., N.Y. Marion Steam Shovel Co., Marion, O | Kelsey R. R. Signal Co., Florence, Mass 
McConway & Torley Co., Pittsburgh, Pa. 8. W. Frescoln, World Bidg., N. Y Osgood Dredge Company. Albany, N. Y.| Nat. Switch & Signal Co., So, Bethe 
McGill Iron Works Co., Peoria, IL). Geo. L. Fowler, 53 Broadway, N. Y. J. Souther & Co., Boston, Mass hem, Pa 


Union Switch & Signal Co., Pittsburg) 
Wharton RK. R. Switch Co., Phila 
N.Y | Iren--Taytor Yorkshire 

B Jones & C Boston, Mass 

| Iren Work for Contractor 

| Edge Moor Bridge W ks.W tietneton D 

King Bridge Co., Cleveland, O 

Iren & Stee! Ship Builders 


a U = Iron Works, San Francisco 


| Ja 
Fairbanks Morse & Co., Chicago 
N.Y McSherry Mfg. Co., Dayton, O 
Richard Duc igeon, 24 Columbia 8t..N. ¥ 


i 
N.Y Watson & Stillman, 210 E. 43d St., N. Y 
| 


Journal Bearin age 
Ajax Metal Co., Philade phi, Pa 


industrial Works, Bay City, Mich, Forges | D. A. Hopkins Mfg. Co Liberty St 
Cincinnati, O. The Foos Mfg. Co., Springfield | N.Y 
Philadelphia, Pa. Frogs and Crossin Phosphor-Bronze Smelting Co., Philada 
Allentown Rolling Mill, Allentown, Pa.| Paul 8. Reeves, Philadelphia, Pa 


| Journal wonving Tubular 
Meneely Beari Co., W. Troy, N. ¥ 





R 


:Phila. | Journal-Box Lids 
y 


Pa | Ramapo (N Wheel & F’dry Co 
| Lighting 
Adams & Westlake Co., Chicago 
| Railroad Lighting & Mfg¢. Co., Phijla.,Pa 
Safety Car Heat. & Light. Co., 160 B’way 


N.Y.) Link Belting 
Link Beit Eng. Co., Nicetown, Phila 
N.Y. Leck Washers 


Grader, Ditcher & R.R Ruilder Nat. Lock Washer Co., Newark N. J. 


Lecomotives 
Baldwin Locomotive Works. Philada 
Brooks Locomotive W’ks,Dunkirk, N.Y 





vc? Re 
“a” °e 






& 
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BOILER COMPOUND. 


rLUOK 





SCA LE 


In Boilers 
PREVENTED BY 


i. 





AMERICAN FLUORIDE COMPANY, 


126 Liberty Street, New York. 


Western Office, 73 & 75 W. Jackson Street, Chicago, Ill. 


WILL SEND YOU CIRCULAR AND SAMPLE. 





SLOTTE 


Sectional view. 


THOMSON’S 


D RIVETS. 


Sectional view when set, 


The only rivet in the world that can be set 1 


without a machine, 


For fastening Belts, Straps and other articles made of Leather, \o 
Rubber, Canvas, Felt, Pasteboard, Sheet Iron or Wood. 16 


SIZES 1s 1s; ts, 1%, 1s» * No. 9 Wire Gauge. 


SIZES Ys, 16> Vs 16> 16 


JUDSON L. TH 


WALTHAM, MASS. 


» t8, th, t#, No. 6 Wire Gauge. 


OMSON MFG. CO., 


























Blown Of the Cars. 


This cannot happen to passengers 
where cars are equipped 
with the 


WOoonpD 


PLATFORM GATE. 


4,000 NOW IN U: 
















SE. 


J. B. GOODWIN, Sole Agent 


29 Broadway, New York. 
Manufactured by RK. BLISS MFG, CO. 
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Malleable-Iron, Cast-Iron, Wrought- 
Iron and Steel Fittings 


FOR WROUGHT-IRON PIPE, 
Key stone Soft-Metal Union. 





Ready f nediate use. Requires no 
asher. Can be made tight with but little 


STANLEY G. 


Nineteenth St., Penna. Ave. 





EFLAGG & CO,., 


d Hamilton St., Philadelphia, Pa. 


MANUFACTURERS OF 


STEEL AIR-BRAKE FITTINGS. 


Guaranteed air-tight, thre ads full and 


sharp, made from templets to 
standard gauge. 


Sr Bois yr 


FLAG6 STEEL FITTINGS 


FOR AIR-BRAKE CONNECTIONS 









FORGED FROM THE VERY BES 


STEEL FOR THE PURPOSE. 


DROP 





T 


BILLINGS 


DOUBLE-ACTING RATCHET’ DRILLS. 


The entire sfaction 
y have been before the 


THE BILLINGS & SPENCER 


which 


these drills have g 


public | i 


cuarantee of their 


iven in the many years 


excellence. 


CO., 









































































j 
} ’ 
HARTFORD, CONN. 
locomotives tinued Ore Handling Machinery. Chicago, Milwaukee & St. Paul | Sewer Pip | _ Fairnpanks —; rse & Cx hicago 
ke & Mach »., Pater N King Bridge Co., Cleveland, © hicago & Northwestern Blac yy Post, St. Louis, M« | Tank Vaivw 
ks M Scranton, I Lidee eo Mfg. Co., % Lib’ty St., N.Y Chicago, Rock Isl. & Pacifix R. D. Wood & Co., Philadelphia, Pa John N. P« wha Cincinnat 
Fowler Broadway Packing. Asbestos C., H. & D Shafting Taps and Dies 
orks, Lime hns ate. Co., N. ¥. City Hoosac Tunnel Route w = Sellers &Co., Phila aunders’ Sons, Yonkers, N. Y 
Cincinnati Pac king. “etallic Ullimate Central Signals Manning, Maxwell & Moore Lit 
yt Cx Wali st y S. Metallic Pac king « ‘o., Phila ehigh Valley R. R Hall: Signal ( o., %) Broadway, N.Y N.Y 
& CarW burgt Packing. Kuabbe Mie higan Centra! Jobnson K. K. Signal Co., Rabway, N. J Testing I.aboratory 
ittabu Pa Belt.& Pack Co., Ltd.,15 Park Row Missouri Pacific Kelsey R. R. Signal Co., Florence, Mass Pitts. Testing Laboratory’Pittsburgh, Pa 
ant pale New York Central & Hudson River Kinsman BI'k System Co., 148 LibertySt. | Telegraph Call-Betl Nyatem 
& Ma Works yr ae Paint & Color Co., 15 Cortlandt New York, Lake Erie & Western Mozter Safety Signal! Co.. Galion, O Electric Sacret Service Co Y. City 
rers ‘ h. Wk Pat N.J street Y New York & New England R. K Nat. Switch & Sig Co., So.Bethiehem,Pa Gill-Alexander Electric Mfg. Co., Kan 
D 1 y Loco. Works F. W. Devoe & Co., Fulton St., N.Y Pennsylvania Union Switch & Signal Co., Pittsburgh sas City, Mo 
% r ndon, Eng Jos. Dixon Crucible Co. Jersey City,N.J Stonington Line Syren Thermometers 
! teh *hila Nat. Paint Works, Williamsport, Pa Kailread Printin aa Young, 38 No. St. Raltimore, M¢ Siandard Therm. Co. Peabody, Mass 
lox omotive Boile v T wt *. Standard Paint Co., 2 Liberty St., N. Y C. F. Ketcham & ( ys sau St.. Sa sh veils and Piows Tie Plate and Brace 
M h I Patents Kailreads, & Fauivying Sul) Mfg. Co., Brooklyn W.H. Phillips, Box 2%, Phila 
lox omotive. t lntolten v arnioh | §&. C. Fitzgerald, Washington, D. ( Breckirridge , 53 B’way if Selid staybett Iron Tie Plates 
x wark, N Howson & Howson, it¥ So. 4th St., Phila. | Railread Supplie Falis Hollow Staybolt Co., Cuyaho &C. Co., Chicagc 
Lao omot ty e . He adlights Geo. P. Whittlesey, Washington,D. ( Bryant & Barbey, 79 Sek St., Boston... — Oo Shoulder Tie Plate Co., Philadeiphia,P 
n ake hicag Phesphor-Bronze Reginald Canning & Co.,115 roag TS. Spike Track Teols 
i ©., Indianapolis Paul 8. Reeves, Philadelphia. Fairbanks, Morse & Co., Chic: pliworth, Porter & Co., Pittsburgh, P Fairbanks, Morse & Co., Chicag 
Le nd- Hand Phosphor-Bronze Sme iting Co., Phila, S. Greeley & Co. 7 Dey St.. ‘¥ &C. Co.. Chicago Metcalf, Paul & Co., Pittsburgh, Pa 
B’way,N.Y Pile Drivers The Johnson R. R ‘Signal Co., cee orris Sellers & Co., Chicago Transfer Table 
. nm att Bucyrus (O.) Steam Shovel & Dredge Co A.8 ales & Co., ¢ ae 0. rings Industrial Works. Ray City, Mich 
’ ali St., N. ¥ Industrial Works, Bay City, Mich N. ¥. Equipment Co i Wall St..N. Y. ‘arist Steel Co., Bridgeport, Conn Tare Rauckles 
l.ocometi ve Stay ybolt Trew Lidgerwood Mf. Co., % Liberty St..N. ¥ G. D. Peters & Co lke, England. A. Frerch Spring Co., Pittsburgh, Pa Cleveland City Forge & tron ( ch 
Holl nhoga Vulean tron Works, Chicago, 1)! A. T. Shoemaker, Chicago and N. Y Pickering Spring Co., Philadelphia land, O 
Pipe Catting & Threading Vach Kall Saws Chas, Scott Spring Co., Philadeiphia.Pa. | Tarn Tables for Railways 
l.ubricaters D. Saunders’ Sons, Yonkers, N. Y Bryant & Barbey,178 SummerSt..Boston.| Stand Pipes Cofrode & Saylor,Philadelphia, Pa 
t ¢ Mich | Pneamatic Foundations Industrial Works Bay City, Mich John N. Poage. Cincinnati, 0 Industrial Works, Bay City, Mich 
y iberty street, N.Y W. Frescoin, World Bidg., N. Y Railway Varnishes & Serfac ers King Bridge Co., Cleveland King Bridge Co., Cleveland 
‘inchiniat«’ Tools Pertable Driltt« Fiood & Conklin, Newark, N eid Veloc. Car Co., Three Rivers 4A. 8. Males & Co. Cincinnati! 
Ma and Jas. T. Halsey Philadelphia Pa Ratchet Drills a. Passaic Rolling Mill Co., Paterson, N 
adeiphia, Pa Frank Reed, Worcester, Mass Billings & Spencer Co., Hartford, Conn. | Staybelt Iren Wm. Sellers & Co., Phila. and N. ¥Y 
Hartfor nr Stow Flexible Shaft Co., Phila., Pa Schuttier Mfg. Co., Chicago Falls Hollow Staybolt ( 1yahoga Shiffer Bridge Cu., Pittsburgh, Pa 
kiyn, N. ¥ Stow Mfg. Co., Binghamton. N.Y Redacing Valv Falls, 0 Valves 
wwidence Pressed Stee Curtis Regul. Cc “0 Beveriy St., Boston Fuller Bros. Co.. N. Y Ashton Valve Co. Buston 
Bridget N Schoen Mfc. Co., Pittsburgh, Pa Mason Regulator Co., Boston, Mass B. M. Jones & Cu., Boston & N. ¥ Curtis Regulator Co., Boston. Maas 
ewark, N ump. Refined tren Steam «oupling Mason Regulator Co., Boston, Mase 
n & (x I 4 Fairbanks, Morse & Co., Chicago Falls Hollow Staybolt Co Moran Fiex. Steam Joint Co., Louisville, Ross Valve (o., Trey, N. ¥ 
Portland, Me Laidlaw & Dunn Co., Cincinnati, 0 Retrigerater Cars Ky RK. D. Woods & Co., Philadelphia, Pa 
‘ Hamiltor R. D. Wood & Co., Philadelphia, Pa 7 Pancoast, Camden, N. J Steam Dredaes v araishes 
Max. & Moore iberty St H. R. Worthington, % Liberty St.. N. Y. So * Pac. Refrigerator CarCo.,Chicago Bucyrus (O.) St'm Shovel & D.edge ( W. Devoe & ( Fulton street. N. ¥ 
‘ & Mact N. Be Mass.' Radiel Taps Refrigerating Machinery Steel Car Channels ic od & Conklin, Newark, N 
urk M Tool Wk Newark.N.J.| J.T. Connelly, Milton, Pa De La Vergne Refrig. Machine Co., N.Y Cambria Lron Co., Johnstown, Pa Murphy & Co., Newark, N. J 
To Works, Hamilton, « Kails« Rivets, Slette Steel—Mashet’s Edw. Smith & Co., Times Bidg., N. ¥ 
kKa&A Philadeiphia, Pa Bethlehem Iron Co., 9) Broadway, N. ¥ J.A. Thomson Mfg. Co., Waltham, Mass. B. M. Jones & Co., 11 Oliver St., Boston. Ventilaters 
Broadwry ¥ Cambria Iron Co., Johnstown, Pa Read Scrapers nae Car Ventilator ¢ Phila 
rs’ Sons, Yonkers, N. ¥ Geo. A. Evans, 40 and 42 Wall 8t., N. Y Amer. Steel Scraper Co., Sidney, O Steel Castings © Phils ad a., Pa Q. & C. Co., Chicag 
5 & Philadelphia | Humphreys & Sayce, 10 Wall St., X. ¥. Reck Ballast and Keck Breakers Eureka Cast Steel Co., Phila Pa Perry Ventilator (x I 
ker Press ( Middietow Illinois Steel Co., Chicago, Ill. Gates Iron Works, Chicago, Ill. Norristown Steel Co hesviens pwn, Pa Washers and Rivets 
| A. S&S Males & Co., Cincinnati Reck Drilis Sharon Steel Castings Co., Sharon, Pa Fuller Bros.& €1 b St..N.Y 
Phila.. Pa N. Y. Equipment Co., 15 Wall St., N. Y. Ingersoll-Sergeant Rock Drill Co., N. ¥ Solid Steel Co., Alliance w ater ¢ elumas 
gha n, N. ¥ Pennsylvania Steel Co., 2 Wall St., N.Y Rand Drill Co..2 Park Place, New York. Pratt & Letchworth. Buffalo, '. Y N. Poage, Cine innatt 
o., Cincinnat Robinson & Orr, Pittsburgh, Pa Rolling Steel Shutters Steel Centre Piates Sheffield V. Car Co.. Three re, Mich 
E. 43d St A. 8. Whiton, 115 Broadway, N. Y s G. Wilson, 74 W. 23d St., New York. Schoen Mfg. Co., Pittaburgh, r’a w atérproof Insul. Pa 
art witel Phila Rall Fastenings 4 Steel and [ren Plates Standard Libe St., N.¥ 
Valleable fron Castings. Cambria Iron Co., Johnstown, Pa Gran. Roofing Co., JerseyCity,N.J. Lukens Iron & Steel Co..Coatesville, Pa w ater Supply 
, asting Cleve Fisher Rail-Joint Works, Trenton, N. J ols Wellman Iron & Steel Co., Thurlow, Pa RK. Croes William St., N ¥ 
A. S. Males & Co., Cincinnati Berlin lron Bridge Co., E. Berlin, Conn.| Steel and Steel Tires “ indow Sash Cord 
Mandrell Rolled Staybelt trou Metcalf, Paul & Co., Pittsburgh, Pa King Bridge Co., Cleveland, O Latrobe Steel Works, Latrobe. Pa Samson Cordage Works, Boston, Maas 
y ival National Lock Washer © ‘o., Newark, N.J.1R oiling Journal Bearings Midvale Stee! Co., Nicetown, Phila Wire. Eneulased 
N. Y. Equipment Co., 15 Wall St., N.Y Mencely Bearing Co., W. Troy, N. ¥ Thos, Prosser & Son, 15 Gold St., N.Y Okonite Co. (Lt a. ¥ 
Vining Machinery Morris Sellers & Co. Chicago Kelling Steck te > Loner Standard Steel Works. Philadeiphia, Pa.| Wire Repe 
Mf c r N.Y Ruffner & Dunn, Piillade Iphia, Pa Oliver Adama - verty St., N. ¥ Switches and switch Stands Trenton fron Co., Trento 
San | . i ail Joints Rubber Beltin Allentown Rolling Mili, Allentown, Pa we ood Werking Mac ry 
Nut Leckes Cont Rail Joint Co.of Amer.,New'&,N t.& Pack Co., Lid..15 Park Row Klliott Frog & Switch ©o.,E.St. Louis, Ii Berry & Orton Co., Philadelphia, Pa 
y N | Eno Rall Joiat Co , Newark, N. J P ee 5. ss Rubber Co., 1 tarren St Johuston KR. KR. Frog & Switch Co Egan Co., Cincinnati 
‘ i ur 1 | Fisher Rall Joint Works, Trenton, N.J.|} Safety Valwes Kelsey KR. R Signal Co., Florence , Mass J. A. Fay & Co., Cincinnati, 0 
ast Newark | A.S. Males & Co., Cincinnati, O Ashton Valve Co., Boston, Maas Nat. Switch & Sig. Co., 5o.Bethiehem,Pa Greenlee Bros. & Co., Chicago 
x hiladelphia, Pa | McConway & Toriey Co., Pittsburgh,Pa.| Saw Mills Pennsy!vania Steel Co., Steelton, Pa John A. White Co., Dover, N. H 
k N.Y Pennsylvania Steel Co., Steelton, Pa Richmond (Va.) Loco, & Mach. Wks. Ramapo Iron Works, Kama Wrecking Cars 
oil | Q.& C. Co, Chieago, IL School«, Technical Sheffield Veloce. Car Three Rivers Bucyrus Steam Shovel & Dredge 
ank Pa Railread and Transp. Lines R *r Polytechnic Inst..Troy, N.Y Mich Bucyrus, © 
Oll Cans Rig Four ond- Rand Rolling Steck Union Switch & Sig. Co., Pittsburgh, Pa Industrial Works, Bay City, Mich 
i x h hivag Boston & Albany \. 8. Males & Co., Cineinnati Weir Frog Co., Cincinnati Wrenches 
s St..t ton Chicago & Alton se werage Tanke ‘Ceda Billings & Spencer Co., Hartford on 
‘ Mre I Chicago, Burlington & Quincy J. R. Croes, 18 William St, N. Y. a.l Burkhardt s Sons, Philadelphia, Pa Khode isiand Tool (o., Providence,t 
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h DW IN W. HINE, President. 


CE, 


NEWARK, N. 


L. L. STURGES, Secretary and Treasurer. 








\ rican Harvey No, 1 Nut Lock, 
nl spring washer with chisel cutting 
Patented. Temperedin oil, 


SQuake. 








THE AMERICAN WASHER & MANUFACTURING C0. 


13 & 15 RAILROAD PLA 


H. A. HARVEY, Vice-President. 


THE AMERICAN “HARVEY RIBBED” NOT LOCK. 














rr American “No. 2 Square” Plain 
ng, answers the purpose of all ordinary 
ng washers. Above pattern made of 


ver round or square steel. Tempered in 


CORRESPOWDEMCE 





fish plate (see cuts above) without 
vil, This is a positive lock, with spring temper, 4’ 


AMO ORDERS SOLICITED. 


Our claim for this lock, aside from the unexcelled spring quality it possesses 
ribs on either side, and 1 eversed, so that when the nut is set dow J 
extent that a removal of the nui by force (and it can only be done with force) will show annular grooves 

disturbing the thread of either nut or bolt, both of which, 
ot cut thread of nut or bolt. 


APPLICATION AND SENT TO AN} ADOPESS. 


nd will not 





SAMPLES Fi 


h these ribs are embedded in 


RMISHED FREE ON 


together 


A Resilient Spiral Spring Washer with Rachet-Shaped Teeth. 


Patented. 





(being tempered in of]) is the tangeutial cutting or ratchet 
both fish plate and under face of nut to such 


plowed on surface of both pnt and 
with the nut lock, can be used again 
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W. H. DOANE, Prest. 


J. A. FAY & cO., |/BEMENT, MILES & CO. 


Car, 





No. 3 New Improved ee Chisel pi Mortiser. 
—AWARDED— : 
* Grand Prix,” Universal Exposition, Paris, 1889, 


4 GOLD AND SILVER MEDALS AT 


CINCINNATI, O., U. S. A. 


CAN FURNISH 


Locomotive and Railway Shops 





D. L. LYON, Sec'y 





eo ¢ © 


METAL-WORKING 


Complete Equipments 


—OF 


WO0D- 
WORKING 


Shops, Bridge Works, etc. 
Iron or Steel. 


GEORGE PLACE, Agent. 


MACHINE TOOLS 


For Railroad Sho pe, Locomotive 
and Car Builders, Machine Shops, 
Steam Forges, Ship Yards, Boiler 


Steam Hammers for Working 


NEW YORK OFFICE, EQUITABLE BUILDING. 


—BUILDERS OF— 


PHILADELPHIA, PA., 








MACHINERY, 


¢ ¢ 0 
Catalogues and 
Estimates Furnishea 


upon Application. 





Chicago Railway Exposition of 1883. 







ME FWUACHINERY CO., 


CLEVELAND, OFLI0, 
Manufac 

ACME BOLT & 
B) Acme Bingle & Double Automatic Bolt Cutters 


Cutting from \% in. to 6 in. diam. 
Also, SEPARATE HEaDs and Digs. —— 


First Premium Cincinnati Centennial. 


RIVET HEADERS 






















% 
MANNING, MAXWELL & MOORE, 


SOLE SELLING AGENTS, 


111 LIBERTY STREET 
NEW YORE. 


M 
TWIST ORILL & MACHINE CO 


Patent Machine 





ORSE WATSON 


MANUFACTURERS OF 


For Removing Le 
2 


7 Minute Mh. 


Car Wheel Presses. Crank Pin Presses. 


Send for Catalogue. 


HYDRAULIC. JACKS, 
JALKD 


Allsizes. Allstyles. All warranted. 


Hydraulic Transter Jacks 


»>motive Drivers in 


TO LIFT 
TQ PUSH 
TO PULL 





& STILLMAN, 


204-210 E. Forty-third St., New York. 





Relieved Nut and 
Hand Taps, 
Suitable for use in Railroad, Car and Loco. 
motive shops. We keep in stock a 
full line of U. 8. or Franklin-Insti- 
tute Standard Taps ; also, y 
and Whitworth Threads 
also Pipe Taps, Pire 
Reamers and Pip<s 
Stocks, Dies, and 
Bushing 











Boiler, 


Driven 
Punches 


Belt and Steam- 


& Shears. 


Over 300 Bizes. 
Send ~ Ln alee 9 


The Lang Alta lati Ct “Sao. 


Double, Single, 
Angle-Bar, Gang, 
Horizontal, Twin, 
Spacing, 
Gate, Multip 






















Beach for Metal or Wood, 
Chucks, Reamers, 
Cutters, Tape 
Drill 
Grinding Dies, 
Machines, 





Morse Twist Drill & Meh. Co. 


Established 1864. 


Manufacturers of D ri | | s 


and Special Toois. 


CATALOGUES MAILED ON REQUEST 


New Bedford, Mass. 











BERRY «x ORTON CO, 
ATLANTIC WORES, 
iwenty-Second above Arch St., 


‘Three-tpindle Universal Vertical Boring Machine, 


PHILADELPHIA, PA. 


Designers and Manufacturers of 










Machinery 
for Working 
Wood. 


- Car Builders’ Tools 4 a cal, ee AER, 





Drawings and Estimates furnished 
upon application. 











E,W, BLISS 60.) 10, 
No. 6 ADAMS ST., BROOKLYN, 4 7. 


OWNERS ALSO OF 


The Stiles & Parker Press Co. 





PUNCHING AND SHEARING MACHINES. 


Dies and Special Machinery for Lamps, Car Trimmings, Tanks, 
Railroad Ties, Fish’Plates, Etc. 





——~w— 
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RICHARDS’ PATENT OPEN SIDE 


PLANING AND SHAPING MACHINE. 


This Machine is particularly valuable for both general 





and spec ial work. Asa 


labor-saving machine it has few equals and no superiors. It is warranted in every 





way in regard to efficiency, true working, rigidity and cutting power. Made any siz 
PLANING MACHINE. ’ 


required. Special catalogue mailed on application. 


PEDRICK & AYER, 


amie iii Nos. 1001 and 1003 HAMILTON ST., PHILADELPHIA, PA. 
EBERHARDT’'S | RICHARD _DUDGEON, | 
PATENT STANDARD DRILL PRESS. | Maker and Patentes of 
























Maker and Patentee of 


Improved Hydraulic 
JACKS. 


PUNCHES, 
BOILER 
TUBE EXPANDERS AN} 
DIRKCT-ACTING 
Steam Hammers. 
Communications by letter will 
receive prompt attention. 
™ Jacke for Pressing on Car 
W heels or Crank Pins made 
to order 


TANGYE’S 


_ HYDRAULIC LIFTING JACK. 


A good, reliable jack for 
hfting or pushing in any 








direction. The lever is , » ASS . aasin 6.6 > 

fo itu the r- - 
a— key lowdin and olene % WEW ERA CRADER, DITCHER AND RAILROAD BUILDER.+ 

at any point, when it is | Excavates canals at a cost of 2cents per cubic yard, moving 1,000 to 1,500 cubic yards in 10 
again ready for lifting, Aours with six teams and three men. Wi) make a canal 80 feet wide and 8 feet deep. Builds, 


saving time and trouble remev-s and cuts down hills by loading 600 to 800 wagons of 1% yards each in 10 hours at 2% cents 
Various sizes made eack. @Builds railroad embankments or country turnpikes for one-quarter the cost of any other appli- 
HOUB Si >t « ey 


trom 4 tons te 900 tons. | See We also make the Austin-Reversible Road Machine, Buck Scrapers, Wheel and Drag Scrapers. 
se Sein ~ | Camtractors’ catalogue. 
~ —B. @ AUSTIE BPG. O0., Caicage, UA 
GOULD & EBERHARDT, 


: Plows, and Street Sweepers. Send for 
Joseph F. McCty Co. ore Special “PUNCHES” and “SHEARERS ” 
Nene, Mastet ©. Bevot, i —> NEW VORK. for Bridge and Cirder Work, Iron 
Buildings, etc., etc. 





DUPLEX DRILL, 25, 32, 37, 43, 48, 52 in. sizes. 








Foot Screw and Drop. Also Cutting, 
Punching, Forming, Shearing, 
Embossing, Coining 
and Drawing 


PRESSES 


OF ALL SIZES AND KINDS. 


DRAWING PRESSES and DIES 


For Lanterns, Lamps, Tinware, 


OPECIAL 


WOOD WORKING 


MACHINERY. 


END FOR DESCRIPTION OF OUR NEW 





CAR MORTISERS AND FOUR SPINDLE 
AUT OMAT| CAR GAINER BORING MACHINE 
DOUBLE CUT-OFF MACHINE 


CHICAGO. 


Marshall Mi. KIrKmal’s Books, 


The following is a correct list of M. M. Kirkman’s books | 


now in print. Those not mentioned are either out of print or ACUTE Mj 
the editions have been burned. 


How to Collect Railway Revenue without Loss” shone : $2.50 | 

Treatise on the Method of Paying Large Bodies of Men” Minas 1.00 | BRIDGETON N. a. U s A 

The Track Accounts of Railroads : How They Should be Kept” Y ’ ’ ‘ 7 9 

The Hafidling of Railway Supplies” and ‘ ‘Rules and | peaatone Governing 
Requikitions ” ea eccccgecese er 60s canaes 2.00 

Bagga tte Parcel and Mail Traffic and Accounts ”... 








Brass Goods, etc. 





' 
| Manufacturers of all kinds of Presses, Dies and other Tools 
' 


ai 
Care of Cash by Agents and Conductors and Accounts Connected Therewith . 2-00 ) 
Handbook of Freight Traffic and Accounts”... .. ee .. 200 for Sheet and Bar Metals, 
Handbook of Passenger Traffic and Accounts ee. Se 2.00 





Mailed, Postage Prepaid, on Receipt of Price 


/ Please Send for. their Illustrated Price Lists, describing 150 


THE RAILROAD GAZETTE, 73 Broadway, New York. kinds of Presses, Lathes, Rolls, Beaders, Trimmers, ctc, 
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Office: 184 Van Buren Street. 
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Lidgerwood Hoisting Engines, 


SPECIALLY ADAPTED FOR 


Contractors, Bridge Building, Pile Driving, Dock 
Building, Kxcavating, and 


General Railroad Purposes. 
300 STYLES AND SIZES—OVER 8,500 IN USE. 


LIDGE RWOOD M’F’G CO, 
96 Liberty St., New York. 197 to 203 Congress 8t., Boston, 
‘ 34 & 36 W. Monroe St., Chicago. 610 N. 4th St, St. Louis. 
=~ 99 First Ave., Pittsburgh. 5 & 7 No. First St., Portland, Ore. E. F. yBEDDALL, Manager. 
= 15 N. Seventh St.. Philadelphia. : | Ww 5 1AW. Asst. Manager 
Sales Agents: PRASER & CHALMERS, Salt Lake City, Utah, and Helena, Mont = ee 


ROOT $ NEW WATER TUBE STEAM BOILER. 


SAFE, ECONOMICAL, DURABLE. SELLING AGENTs. | “4752 OOLUMNS 


Adopted by the Electric Light Companies of Cincinnati, AND 
Louisville, Columbus, St. Paul, Detroit, Jersey C. E. ASHCROFT, 


| ROYAL 
| INSURANCE COMPANY 
Of Liverpool), England. 


ESTABLISHED 1845. 


HEAD OFFICE METROPOLITAN DISTRICT, 


| No. 50 Wall St., New York, 


TRUSTEES : 
JACOB D. VERMILYE. HENRY PAKISH 
OSGOOD WELSH. 













‘ b 49 Mas -_ > = ae 
City and many others, also by the Arming- on Bldg., Boston, Ma TANK VALVE 
ton & Sims Engine Co., Providence, w adnan vent 
R. 1., and Lynn Belt Line Street 628 yarn erTae CO... m 
Railway Co., Lynn, Mass. ’ AKO, I. 


ABENDROTH & ROOT sc witiiii Kees y 
MANUF’ G CO.., <EATING He AND 


QR CLIFF ST... NEW VORK|| Daline Few 


GATES ROCK AND ORE BREAKER 


Number Sold in {891 Excels All Former Records. 


We Beg to Announce the Following Specialties for 1892 


A New Fine Crusher to Supplant Rolls. 
A New Dry Ore Concentrator—the Card. 


A New Wet Ore Concentrator. 
Improved Cornish Rolls. Simple and Effective 
Grinding Pans, Stamp Mills, Driers, 
All Mining Machinery. 


GATES IRON WORKS, 


50a S. Clinton St., CHICAGO. 


NEW YORK,(36 Liberty St. BOSTON, 237 Franklin St. 
LONDON, ENC., 73a Queen Victoria St. 


CHICAGO SPLICE BAR MILL. TTC | 


New England Agents, OFFICE, 


seme 20 Morris Sellers & Go., sm 


MANUFACTURERS OF THE 


New “GREER” Railroad Track Spike and the Celebrated “SAMSON” /Bar, 


Fourteen years? unexam pled success has demonstrated the fact that under all varieties of Railroad Service they will prevent 
ends, and in a remarkable degree withstand the test of breakage. More than 10,000,000 Bars in use on 160 different Rallroad+ 
of track. 








en Mode, 


Sprinc CrusHer 








“low joints,’ battered rali 
>! guivalent te 14,240 miles 

















The ** Greer’? Railroad Track Spike is the latest and best spike offered to the Rallroau managements of this country and Great Brite. tndestructibic. 
A holding power ot from one to two tuns more per spike than any 5 x 9-16 spike. Automatically sharpened to chisel edge, it cuts; does not tear the wood 
fiber. Hand packed in kegs—every spike perfect. Particularly adapted tor use on Bridges, Tresties, Frogs, Crossings and Switches. SEND FOR TESTS AND 
PHOTOGRAPHS. 


THE FIELD FEED-WATER PURIFIER 


This device will not successfully 
handle all waters, but there are 
none that it will not improve. Ina 
large majority it will demonstrate 
great economy. 





This water purifier is now in use 
and on trial on the following railroads: 
Wisconsin Central. 
Great Northern. 
Northern Pacific. 
Atchison, Topeka & Santa Fe. 
Baltimore & Ohio. 


We refer to each of them. 


The apparatus can be made at rail- 
road shops at small expense. 





A trial is solicited at our expense. 


Cut showing Purifier Applied to Locomotive. 





CHICAGO, ILL. Factory: 43d St. & Stewart Ave. 
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PLAN OF INCOME BOND CONVERSION. 
Atchison, Topeka & Santa Fe Railroad Company 


OFFICE OF THE 


ATCHISON, TOPEKA & SANTA FE RAILROAD C0. 


P. O. BOX 346 No. 95 MILK STREET. 








ce en 
CIRCULAR No. 6&8. 
O THE INCOME BONDHOLDERS of the ATCHISON, TOPEKA & SANTA FE RAILROAD COMPAN) 


On Oct. 15, 1889, Circular No, 63, containing Plan of Financial Reorganization of your Company, was issued 
his Plan, which was fully accepted in due course, related to all your properties, including Railways Owned 6,950.08 and Operated 7,178.41 milk he det : " 


sae : } a4 i f whicl 
as well as the necessities of complete rehabilitation of the same, are fully set forth in the circular. 
The Operations of this railway mileage for the year enied June 30, 1889, were 
Gross Karoings. $27 572,908.00 
Net Earnings owsenee . 6,772,390.71 
while the absolute and obligatory Fixed Charges of the Company for the same year, including Interest on Bonds, Car Trusts, Sinking Funds, Taxes tentals 


etc were $11.200.000.00 


showing an Annual! Deficiency, without considering Improvements of any kind, of 4.427.400. 29 
r'his condition of affairs and the existence of a large Floating Debt created the necessity for urgent and radical treatment throug 
within the Operating possibilities of the Railways. To accomplish this, the General Mortgage Four Per Cent. Bond with Fixed intere 


Five Per Cent. Bond with Contingent interest (if earned, after due regard for Improvements) were created. The CHARGES of your ( 


scaling of the Fixed Charges t 
and the Income Second Mortgag 
mmpany were thus reduced to 





FILED AND OBLIGATORY : 
FOR INTEREST ON GENERAL MORTGAGE BONDS, TAXES, RENTALS, ETC 
CONTINGENT: 
FOR INTEREST ON INCOME BONDS (1F EARNED AFTER IMPROVEMENTS, ETC.) 


5,000 000.00 


$4,000,000.00 


lhe Plan included the provision of a Cash Fund which was thought sufficient for the early improvement of the properties, which would as well enable some payme 
be made on the Income Bonds from the beginning of operations under the Reorganization. 
Improvements then found absolutely necessary, which had been postponed from lack of funds were prosecuted a Z i and judiciously as possib and efforts 


n that direction were largely reflected through the RESULTS, which are, exclusive of Net Earnings from sources other that 


IN THE YEAR TO JUNE 30, 1890. 


railroad operations 


rHE GHOSS KARNINGS WERE 


GAIN OVER PREVIOUS YEAR (12 4-105)..° |. , vat ht thet thet 3 
i ge see 10,0838,970.77 
GAIN OVER PREVIOUS YEAR (48 9-105) eae 331158004 
YEAR TO JUNE 30, 1891. 

GROSS EARNINGS ie ' 6 ane ete 
GAIN OVER 1889 (22 1-10<) aie ee eee bit ae 
NEC EARNINGS : Dh 90,8 47.2 
GAIN OVER 1889 (425) 9,620,546.54 


2,848,155.83 
YEAR TO JUNE 30, 1892." 
GROSS EABNINGS 


GAIN OVER 1889 (29 7-10*) $35,771,702.00 





tt tees &.198.833.10 

NET EARNINGS... B4 10.886.218.00 

GAIN OVER 185898 (60 77-10%). P ' . 4.113.827.20 
*Partly approximated. 

rhese increasing returns did not result from extraordinary crops, but reflected natural conditions from the steady growth of the country through which your mileags 

is, and are such as to insure confidence of the Management in their continuance. The Company is the owner of large interests in Coal and other Properties and of 

Securities from which a large net revenue per annum is obtained, and which. added to Net returnsfrom Railway Operations, make Aggregate of Net Earnings for eac! 


iscal Years above stated, as follows: 

AGGREGATE NET EARNINGS FISCAL YEAR TO JUNE 320, 1890 
66 6 ed td aed * JUNE 30, 1891 
66 a 06 ta o6 * JUNE 30, 1892.. 


in the Income Bond created under the Plan of Reorganization, it is provided that it is optional with the Management that the cost of all Imp 


of the | 


£11.195.919.56 
10,390,702.76 
11,736,218.00 


vements made on the 


properties shall be deducted before interest is paid, and, as the fund provided under the Reorganization Plan became exhausted, these deductions had to be mad 


1 diminished rate of interest for the Income Bond coupons, viz.: 2% per cent. in the first period, 2 per cent. in the second, and 2!y per cent. now declared for the eat Saat 
ing 

With the experience the Management has now obtained in operation of the properties, it is believed that the Improvements for several years to con hould not be 
ess than from $2,000,000 to $3,000,000 per annum, including Equipment recently acquired under Car Trust and such other Rolling Stock as may be deemed necessary for th« 
future wants of the road 

With Improvements satisfactorily provided for, the Earning Power of the properties should be increased through reductions in Operating Expenses, secured by 
stantial and adequate additions to Plant. 

The Improvements in question relate alone to Tracks, Road-bed, Buildings, Machinery and Rolling Stock on ewisting mileage of the Atchison. Topeka & Santa f 
Railroad System as described in Circular 63, which excludes the lines of the St. Louis & San Francisco and Colorado Midland Railway ( ympanies, each of which has ind 
pendent means for such purposes. 

The Improvements made on the Railway lines from October, 1889 (period of Reorganization), to June 30, 1892, other than Rolling Stock not built at Company's Shop 
and exclusive of Repairs and Renewals of Plant and Equipment charged into Operating Expenses (which more than offset depreciation), will amount to $4,900,000. add 
tional to which there were purchased in years 1800 and 18091 Cars and Engines to the value a $2,508,945.48, which were placed undera Trust which will now be 


: t } I cancelled and 
this Rolling Stock enter directly under the Mortgage Liens, making an aggregate of NEW VALUES in Improvements and Equipment added to the property to J ; 


1892, of $7,408,945.48, to which will also be included from the operations of this Plan the additional sum of $2,500,000 in Cars and Engines now 
ment Trust Series A. 

It is the opinion of the-Management that the time has now arrived when all of the obligations of the Company can be returned to a Fixed 
vided to take care of all the Jmprovements of the road required for at least four years, and, if necessary, a longer period and at the same time the 


ine 


ul 5) 
being delivered under Eq 1ip 


isis, sufficient funds pr 
restoration of the junior 


Bonds and Capital Stock of the Company to a more permanent and stable market value, with assured returns on the first and probable balances for the latter, 

With the foregoing facts presented, the Management offers the following to the INcomME BONDHOLDERS of the Company 

PROPOSED CONVERSION, 

A Second Mortgage, under which the issue of Bonds wil! be as hereinafter stated, dated July 1, 1892, to expire July 1, 1984, covering all the properti f the Atch 
son and Auxiliary Compas named in Circular 63 of October 15, 1889, has been created, next in lien to the General Mortage, under which Coupon Gold Bonds in dem 
nations of one thousand dollars ($1,000) and five hundred dollars ($500) and Registered Bonds of five hundred dollars ($509), one thousand dollars ($1,000), ten thousand dollar 
$10,000), and fifty thousand dollars ($50,000) each will issue, with FIXED INTEREST payable October and April in each year. Serip in dé ninations of one hundred do 


lars ($100) will also issue bearing Interest payable when ccnverted into Bonds. 
The Bonds under this Indenture will all have the same security, and wil! be issued in two classes, viz 
CLASS **A%: $80,000,000. 
TO DRAW FIXED INTEREST, PAYABLE OCTOBER AND APRIL. 

3 MONTHS, ENDING SEPTEMBER 30, 1892............. oe os a AT RATE OF, PER ANNUM y 

IST YEAR, ENDING SEPTEMBER 30, 1988..... : : xe : : ‘ J 

2D YEAR, ENDING SEPTEMBER 30, 1894.... ; ak 

3D YEAR, ENDING SEPTEMBER 30, 1895 . ; ‘ 

1TH YEAR, ENDING SEPTEMBER 30, 1896, AND THEREAFTER UNTIL MATURITY.. 


These Bonds will be delivered to holders of present Income Bonds, par for par, without expense to them, and at the same time and place such exchange i 
made a certificate for the sum of 23¢ per cent. interest declared payable on Income Bonds by the Management, from operations of the year to June 30, 1802. w 
be delivered, payable September 1, 1892. The INcomE Bonps deposited for exchange should have therewith CouPON No. 3 OF SEPTEMBER 1, 1892, and all subse 
quent Coupons. The CLass A SECOND MoRTGAGE GOLD Bonps to be delivered in exchange for Income Bonds wil! have attached a Coupon for three mont} 
interest due and payable October 1, 1892, at rate of °'¢°, per annum, and subsequent Coupons for Interest payable Semi-annually on April l and October lin each 
year as provided. The present Income Bonds so received will be deposited with the Union Trust Company of New York, Trustee of the New Second Mortgags 
as part of the security of the Second Mortgage Gold Bonds, thus giving to these bonds, in addition to the Second Mortgage, the entire lien now given by the Ge 
eral Mortgage to secure the principal of the Income Bonds. 

* . . « ° ‘ ° ® . 
CLASS “B,* $20,000,000. 
TO DRAW FIXED INTEREST PAYABLE OCTOBER AND APRIL, AT 4% PER ANNUM. 
These bonds to be issued in no greater sum in any one year than five million of dollars ($5,000,000), and only by the Trustee upon certificate of the Board of 


Directors of the Company duly furnished that the proceeds shall apply to specific Improvements (including Equipment) therein named on the mileage of the 
Atchison, Topeka & Santa Fé Railroad System as it existed as of July 1, 1892, exclusive of the mileage of the St. Louis & San Francisco Railway System and the 
Colorado Midland Railway. In the event that the Improvements in any one year shall not be equal to the proceeds of the $5,000,000 of Bonds, itis understood 
that the surplus proceeds of such bonds shall apply in the next year following to Improvements for such year, but to no greater amount than the proceeds of 
$5,000,000 of bonds in any one year, so that, while provision is made that bonds can issue in any one year to the limit of $5,000,000, the proceeds of the same 
apply to more than the four years covered by the $20,000,000 of bonds; and it isalso understood that the proceeds of none of these 
extension of the company’s lines beyond the mileage referred to. 
> * * * * oe > * > > * * * . * * . 
Che foregoing issues, of which the use of the Class B Second Mortgage Gold Bonds $20,000,000 extends over a period of not /ess than four years from July 1, 1892, wi 
amount in the aggregate to $100,000,000 when all the Class b Bonds are issued, and at the end of four and one quarter years from July 1, 1892, become bonds of one class only 
at the same rate of interest rannum, viz.,4%. Under this new Mortgage the right is reserved tothe Company to issue Second Mortgage 4° Gold Bonds 
the full amount of the $20,000,000 Class B Bonds shall have been issued, to an amount not in any one year exceeding $2,500,000, for the same specific 
same mileage and under the same conditions as provided for the issue of the Class B Bonds, to a total limit of $50,000,000. 


aed SEE NEXT PACE. 
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July 15, 1892. 


for improvements to be made for the tirst year, beginning w 


Any Day Upon Which 
Per Centum per Annum. 


Agencies, Messrs. BARING, MAGoUN & COMPANY, 15 WALL STREET, NEW YORK 
ENG., at all of which places blanks will be furnisbed as may be required. Recei 
ing that the moneys received shall be held in trust, not to be paid for 

the Plan of Conversion has become effective. 


COMPANY, 15 WALL STREET, NEW YORK City, Messrs 
CoMPANY, 95 MILK STREET, Boston, 


Giving graphically the frog numbers, length of leai and degree of curvature for turnouts from 3° up to 42° 30. 
and folded to pocket size(3in x 8 in.). 





xb 


THE RAILROAD GAZETTE. 


|May 27, 1892 
Under this Plan, the fixed charges of the Company for four years, beginning with July 1, 1892, 
on Capital Stock, will be as follows: 








with no Contingent charges, excepting such as will pertain to dividends 
FIXED CHARGES FIRST YEAR, BEGINNING 

Taxes, Rentals, Interest on General Mortgage 4 per cent. Gold Bonds, ete 
2 per cent. on $80,000,000 Clas«**A% Second Mortgage Gola Bonds 


JULY 1, 1892. 
i per cent. on $5,000,000 Class *‘B Second Mortgage Gold Bonds 


$8,000,000 
2,000,000 
200,000 
Total Objsigatory Fixed Charges ahead of Capital Stock, First Year 


FIXED CHARGES SECOND YEAR, 


z 10,200,000 
BEGINNING JULY 1, 1893. ‘ ; 
> Gold Bonds, et« 
uterest on Class ** A’ $80,000,000 Second YWortgege Gold Bonds, 


3 mos 
Interest on Class **A° $80,000,000 Second Mortgage Gold Bonds, 9 mos 





‘Taxes, Rentals, Interest on General Morteag 
2 

3 

i 





£3 ceccscses $8,000,000 
: saa .... $500,000 
Sh esensdeal 1,800,000 
on $10,000,000 Class **B Second Mortgage Gold Bonds tee Paap ene 1178S See 
Total . $10,700,000 
TOTAL FIXED CHARGES THIRD YEAR, BEGINNING JULY 1, 1894. ae 
‘Taxes, Rentals, Interest on General Mortgage Gold Bonds, ete non re $8,000,000 
3° Tnterest on Class **A°' $80,000,000 Second Mortgage Gold Bonds, 3 mos R $600,000 
34 * Interest on Class **A*> $80,000,000 Second Mortgage Gold Bonds, 9 mos .2,100,000 2,700,000 
i« interest on $15,000,000 Class **B Second Mortgage Gold Bonds . aa rats Se 600,000 
Total one ; : eenkeaee ; ‘ . $11,300,000 
TOTAL FIXED CHARGES FOURTH YEAR, BEGINNING JULY 1, 1895. 
Taxes, Rentals, Interest on General Mortgage Gold Bonds, ete $8,000,000 
Slo Interest on Class ** A $80,000,000 Second Mortgage Gold Bonds, 3 mos $700,000 
1 Interest on Class **A‘5? 880,000,000 Secoud Mortgage Gold Bonds, 9 mos 2,400,000 
—_———-- 3,100,000 
4° Interest on Class ** B* $20,000,000 Second Mortgage Gold Bonds ; ; ea 2 800,000 
Total. rere een ee ‘ ‘ ‘ $11,900,000 
THE FIXED CHARGES FOR THE FIFTH YEAR, AND THEREAFTER, PROVIDED NO FURTHER ISSUE OF SECOND MORTGAGE BONDS 
SHOULD BE FOUND NECESSARY, WILL BE 
Taxes, Rentals, Interest on General Mortgage 4. Gold Bonds $8,000,000 
4° Interest on $100,000,000 Second Mortgage Gold Bonds 4,000,000 
Total... doguns $12,000,000 
In case the Improvements in any of the years above noted call for less than the proceeds of $5,000,000 Second Mortgage Gold Bonds, the Fixed Charges will be propor- 
tionately lower. ; 
‘his includes Car Trust, Series “‘A,” Atchison Company, in total amount $2,500,000. The first Car Trust of 
045.48, has been cancelled ; and the Rolling Stock turned inder tl 


1 of the General Mortgage and Se 


DEPOSIT OF BONDS FOR 
INCOME BONDS wit Bt 


1890-91 proposed to have been issued, in amount of $2,508, 
cond Mortgage Bond Indentures. 
RECEIVED FOR EX 


EXCHANGE, 
CHANGE UNDE! HIS PLAN, BEGINNING WITH JI 


NE 1, 1892, BY THE FOLLOWING APPOINTED AGENCIES 
UNION TRUST COMPANY OF NEW YORK, At Office of Atchison Company, 95 Milk St., Boston 


UNION TRUST COMPANY OF NEW YORK, 80 Broadway, New York City 
BARING BROTHERS & COMPANY, LIMITED, 8 Bishopsgate-within, London, E. C. 
Holders forwarding bonds from distant points in America sho ship them, by express, to the Union Trust Company of New York, 80 Broadway, New York City 
Holders in foreign countries should ship their bonds g Brothers & Company, Limited, London. + 
All expenses of transmission of bonds delivered i 





d at either o » above Agencies will be paid by the Atchison Company. 

Pending preparation of engraved bonds, the work upon which is proceeding with dispatch, Negotiable Certificates of the Company and Depository will be delivered 
Income Bondholders, to be exchanged without unnecessary delay for the former in due course. Application to list these certificates will be promptly made to the several 
Stock Exchanges in Boston, New York and abroad. 

Income Bond Scrip of any class will be received for exchange, the same as the bonds, in amounts not 

Holders of any of the bonds called for exchange under Circular 63 of October 15, 1889, upon 
original and present exchanges at the same time. 


less than $100, and in even hundreds or thousands. 

presenting their bonds to any of the Agencies mentioned, can eflect the 
To Enable the Company and Its Agencies to Promptly Carry Out the Exchange Offered Herein, Holders Should Deposit Their Income Bonds Before 
SUBSCRIPTION TO SECOND MORTGAGE 4° GOLD BONDS CLASS “B.’ 
The Management considers at present a fair basis of mark ft 

Holders of Income Bonds depositing their Bonds for excl 


va ew Second Mortgage 4 


1 Gold Bonds Class ‘*B” to be 70. 
ange are 


ed to subscribe to any amount of $5,000,000 of these bonds, which will be authorized to be issued 
ith July 1, 1892, at a price of 67, the bonds allotted to carry all coupons for Interest at 4% from July 1, 1892. 
Each depositor of $1,600 in Income Bonds will be entitled to subscribe for $100 of the new Second Mortgage Class “‘B” Four Per Cent. Bonds, In the event of applica 
tions exceeding the total amount to be offered for subscription, the excess will be adjusted in proportion to holdings. 
Arrangements have been made by which this subscription has been 
Bondholders : 


underwritten, a syndicate having been formed to take all the bonds not availed of by Income 


SUBSCRIPTIONS WILL BE PAYABLE AS FOLLOWS: 
10°. IN CASH TO ACCOMPANY APPLICATION 23% UPON ALLOTMENT. 
25% WITHIN 30 DAYS AFTER ALLOTMEN!1 


20%, WITHIN 60 DAYS AFTER ALLOTMENT. 
20°. WITHIN 90 DAYS AFTER ALLOTMENT. 
Payments May {Be Anticipated Upon Instalments Are Due, and Interest Will Be Allowed Thereon at the Rate o. Four 
The SUBSCRIPTION LIsT will close on the Ist oF JuLy, 1s92. 
ALL CASH PAYMENTS under this Subscription will be made to the ArcHtson, TOPEKA & SANTA Fe RAILROAD CoMPANY, 95 MILK STREET, BosTON, and at its Fiscal 
and Messrs. BARING BroTtHeRS & COMPANY, LIMITED, BISHOPSGATE-WITHIN, LONDON, 
pts will be issued by such depositories as Agents for the Subscribers upon the understand 
he uses of the Railroad Company until the Directors of said Company shall officially announce that 
ORAL AND WRITTEN INQUIRIES concerning this Plan and applications for Circulars and blanks for use thereunder can be 
BARING BROTHERS & COMPANY, LIMITED, LONDON, ENG., and of J. W. 
By order of the Board of Directors 


made of Messrs. BARING, MAGoUN & 
Vice-President. 


REINHART, VICE-PRESIDENT, ATCHISON 
J. W. REINHART, 


GEORGE C. MAGOUN, Chairman. 


SCALHS FOR TURNOUTS. 


(COPYRIGHTED BY E., A. GIESELER. 
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Printed on stiff cardboard 
Much more convenient and certain than tables. 


Price, with full directions for use, 25 cents, or ten for $2.00 


POR SALE BY 


THE RAILROAD GAZETTE, 73 Broadway, New York 
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THE HINCKLEY AUTOMATIC BRAKE-SLACK ADJUSTER 


Illustrated (¢ 


Uniformly applicable to 


| 
atalogue, 


any 


Simple. 


Compact. 


Effective. 





Piston of Air 


any desired uniform stroke, r 


pressure at all times. 


ONE ADJUSTER PER CAR. 


Brake Cyli 


inder is automatically kept at 


esulting in full, effective piston 





form of brake rigging 


Da >’ 


brakebeams are outside or inside hung, etc., etc. 


with records of performance in service, 





Passenger or Freight, 


whether 


upon application 


THE HINCKLEY BRAKE COMPANY, tTrenTon. New Jersey. 





STEEL SURFACE CATTLE re 


- or 


BUSH CATTLE 


—MANUFACTURED 


yg CATTLE Suny 


KALAMAZOO, |! MICH. 


For Testimonials, Prices, 


CSUARID CE... 


BY 





‘o6st ‘SI AING GALN3ILVd 


Etc., Address 


HOISTING ENCINES. 
Of any Power and Style, SINGLE 
AND Di UBLE CYLINDER, 
vith improve patent friction 
drums especial sdapted for all 
classes of k ee — 
ble Drum fri ction and dir 
i, link motior - N ING En b- 






d DO 

BI i ‘DING and 

PILE DRIVING 
neines. ne 4 ared ¢ OAL HOIST- 
ING Eng Powerf ny nd friction 
geared QUARRY Eng WITH O oR "WITH OUT 
eee Ar a nt rence given 
Estab 





J. 8. MUNDY, 20- 34 Prospect St. Newark N. J. 


‘Link Bett Macuinery Co. 


CHICAGO, ILL., 





MANUFACTURERS OF IMPROVED 


FREIGHT AND COAL 


HANDLING MACHINERY. 





“KALAMAZOO” 


NEW STEEL SURFACE CATTLE GUARD. “=> 





THE MOST EFFECTIVE STOCK TURNER IN THE MARKET. 
NO NEW TIES OR EXCAVATING REQUIRED. 


PRICE 





KALAMAZOO R.R. VELOCIPEDE & CAR CO. 


MICE. 


ONLY 


ERALAMAZOO,. 


s2O0 OO. 


Barkley & House, 


1159 The Rook 


Kalamnuzoo. Mii<«ch.' 


- ——_- on oe 


We use the “ Dunoan"” Steel Stay-Guard 
Contractors and Bulid.- 


ers of all kinds 





and the “ Australian” Stretcher-Fastener. 


BRAILWAY FENCES, TELE- 
of GRAPH and TELEPHONE LIiNnkEs. 


ery, CHICAGO, 





For Tin or) Shingle 


itis Absolutely Without an Equal. 
ing for 10 to 15 years. If you need any paint it will pay you to send for circular. 


JOSEPH DIXON CRUCI 


GRAPHITE PAINT. 


Roofs and Iron Work. 
A tin roof well painted will not need repaint- 


BLE CO., Jersey City, N. J. 








Pressed Steel 
Stake Pockets 


SCHOEN MANUFACTURING ne 


MANUFACTURERS OF 


| Made to Interchange with any Standard, 


Pressed Steel 
Centre Plates 





PITTsBURGH, PA. 


Western Office: 


314 Phenix Building, Chicago, 
















THE BULLDOZER 


FORGING, BENDING and UPSETTING MACHINE. 


Duplicate Car Lrons formed with great economy. Car 
irons may be made on this machine at the prin- 
cipal shops of railroads, and sent out 
to the repais shops for use. 


HEAVY PUNCHES AND SHEARS, JUSTICE POWER 


HAMMERS, 


DROP PRESSES. 


a The sot Cliflon Automatic Goal Chute. 


The ontgpene pe a for a and shutting door and 


fon ie a 


ae 
prints or plane of this chute. 


es it the most conven 
structure to 





Williams, White & Co. 


MOLINE, ILL. 
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SANITARY DISTRICT OF CHICAGO, 
TO CONTRACTORS. 


HES 


ealed proposals addressed to the Board of 
lrustees of the Sanitary District of Chicago 
and indorsed: 


PROPOSALS FOR EXCAVATING THE 
MAIN DRAINAGE CHANNEL will be re 
ceived by the clerk of the said Sanitary District 
at Room H Rialto Building, Chicago, l.. un- 
til 12 m. (standard time) of Wedne sday, the 8th 
day of June, 1892, and will be publicly opened 
by the said Board of Trustees at the regular 
meeting held that day, or at a spevial meeting 
called for that purpose. 


The work for which the said tenders are in 
vited is the excavation of the main drainage 
ehannel for the said Sanitary District between 
Willow Springs and Joliet, il., and consists in 
all of about 11, 500,000 cubic yards of rock, of 
about 5,000,000 cubie yards of earth, the build 
sny of 287,241 cubic yards of dry rubble walls 
and 244.444 square yards of slope paving. 

Bids will be received on three different 
propositions, designated as ‘* Proposition 1, 
* Proposition 2,” and “* Proposition 3,"’ re 
spectively, 


As provided under the different propositions 
said work will be divided into 14 to 17 sections, 
each of which will be treated as a separate 
contract in canvassing the proposals and 
making awards, except as otherwise provided 
in Proposition 3. As all awards will be made 
by individual sections or a group of sections, 
as provided in the specifications and forms of 
proposals to be furnished bidders, each bidder 
must make prices for each section, or a group 
of sections, as the case may be, separate and 
distinct from every other The jumping of 
prices in any bid other than as given in the 
form of proposal under Proposition 3 will ren- 
der such bid informal and will cause its rejec- 
tion by the said Board of Trustees. 





As the question of which proposition will be 
acted upon will not be determined by the 
Board of Trustees until after the time set for 
receiving proposals the bidder is allowed to 
mnake three alternative tenders based upon the 
terms of the specification for each of the three 
propositions respectively. 





Each proposal must be accompanied by a 
certified check or cash toan amount equal to 
$5,000 multiplied by the number of sections bid 
upon, whether said sections stand singly or in 
a group. Provided, that the said check or 
eash shall entitle the bidder to make tender 
under any or all three of the said propositions, 


All certified checks must be drawn on some 
responsible bank doing business in the city of 
Chicago and be made payable to the order of 
the Clerk of the Sanitary District of Chic: a0. 

Said amount of $3,000 for each section will be 
held by the Sanitary District until all of said 
proposals have been canvassed and contracts 
awarded and signed, the return of said check 
or Cash being conditioned upon any bidder to 
whom an award of any portion of said work 
may be made appearing within 10 days after 
notice of such award being given, with bonds- 
men, and executing a contract with the Sani - 
tary District for the section or sections of said 
work so awarded, and giving a bond satisfac 
tory to the said Board of Trustees for the ful 
fillment of the same in the amount of $100,000 

oreach section of work awarded him, whether 
said sections be awarde d singly or in a group. 





All proposals must be ‘made on blank forms | 
curaienel by the Sanitary District and must 
give the price for each separate item of werk. 
A form will be furnished for each of the thre« 
propositions. 


The bids will be c ompared on the basis of the 
engineer’s approximate estimate of quan 
tities, which will be furnished with copies ol 
the specifications, 


No proposal will be considered unless the 
party making it shall furnish evidence satis 
factory to the Board of Trustees of his ability 


| 
to do the work, and that he has the necessary | 
pecuniary resources to fulfill the conditions of 
the contract, provided such contract shall be 
awarded him. 

Bidders are required to state in their propo 
sals their individual names and places of resi 
dence in full. 


Specifications may be had and plans may be 
seen at the office of the Chief Engineer, Room 
E Rialto Building, Chicago, IN. 

The said Board of |rustees reserve the right 
to reject any and all bids. 


THE SANITARY DISTR or OF CHICAGO, 
By FRANK WENTER, 
President of Its Board of Trustees. 
Attest: 
THOMAS F. JUDGE, Clerk. 
Chicago, Il., April 7, 1892- 


Notice 10 Contractors. 





Complete plans, profiles and specifications of 
The Sanitary District of Chicago, DL, Main 
brainage Channel can be seen at the ottice of 
the INGERSOLL-SERGEANT DRILL Co., 10 Park 
Place, New York. 





ESTABLISHED 1820. 


. PATENT TRANSITS 
YOUNG & SONS, 
Engineering Instrumeat Makers. 

43 Norte SEVENTH STREET, 
Philadelphia. 
Tapes, Chains, Draughting Ip 
struments. Catalogues on appli- 
eation 


THE LEHIGH VALLEY 
CREOSOTING WORKS 


Works, Perth Amboy, N. J. 

Office Washington St., So. of Gap, Jersey City, N. J. 
H STaNLEY Goopwin, Pres. WALTER G. Bera, Engr. 
H, Comer, Supt. 

Lumber, Piling and Ties creosoted with DEAD 
OIL OF GOAL TAR. Creosoted timber furnished. 
Capacity, 400,000 ft. B. M. per month. Cylinders 80 
ft. long. Direct water and rail commun feation. 








New Revised Edition or 


CAR-BUILDERS’ DICTIONARY, 


SARATOCA SPRINGS, NEW YORK. 


The finest Summer Hote 
Master Car Builders’ and Mast 


OFFICE, 115 


in the world will open 
er Mechanics’ Conventions 


June 14 for 





BROADWAY, 


WHERE ENGAGEMENTS CAN BE MADP. 





WOOLLEY & GERRANS, Proprietors. 





All GENUINE 


INGOTS & "MANUFACTURES 
Tamera | 


(4 


Phos ACE bho sa Bronpe| 






PHOSPHOR- 


INGOTS, CASTINGS, WIRE, SHEET &c. 
JHE PHOSPHOR BRONZE SMELTING CO.LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
yee MANUFACTERERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND SOLE 


Makers or “ELEPHANT BRAND PHoseror-Bronze. 








Sample 


522 k:; xchange 


We are making a Specialty 
of the Preparation, “Design and Printing of 


Fine 


Trade Catalogues. 
and Estimates fan Application, 


H. ‘B. Prindle & Co. 








Price, $3 a copy. 


RAILROAD STRUCTURES, | 


As used 


No. |. 
No. 2. 
No. 3. 


No. 4. 





Standarc 


by the New Y 


Brick and Stone Passenger 


Building, Boston, Mass 





Specifications 


FOR 


rk Central & Hudson River and other 


companies. 


Stations. 


Brick Freight Houses. 


Brick 


Engine Houses. 


Frame Passenger Stations. 
Frame Freight Houses. 


COPYRIGHTED BY C. F. BOND. 
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The Railroad Gazette, 73 Broadway, N.Y. 


PRIC 





result of long ye of study and experience in « 


has been the aim of 


E, 50 


» embrace the entire structure, complete 


made for the construction of the same 


believed to properly guard both the « 


y)ted for use on all railroads in America 


CENTS EACH. 


PUBLISHED AND FOR SALE BY 


and ready | 
be comprised within these specifications for any con- 


onstruction work on differ- | 
the author to put nothing in the specifications whic hy} 

in proper places for insertion of suche onditions as are 

ompany’s and the 





OF 


Tuk RAILROAD GAZETTE has published one of the most valuable and elegant technica 
books ever made—the revised and greatly enlarged edition of the Car-Builders’ Diccionary. 
The original edition was compiled in 1880 for the Master Car-Builders’ Assoviation by Mr 
the Railroad Gazette | 
Association, has oeen doubled in size, and contains 
{ts 2,188 engravings include exact drawings of 
American Cars of every description, and of the different kinds of Trucks, Wheels, Brakes 
Couplings, Seats, Lamps, Heaters, and ail Car furnishings in general use, in the minutest 
All the detail drawings are made to scale, and each engraving is briefly described | 
All terms in general use in car-building are defined, and | 


M. N. forney 


staff, assisted by 
nearly three times as maany engravings. 


detail. 


TERMS 


DICTIONARY 


and others. 


under the definition of its name. 


a vocabulary of the leading terms used in English Railway Carriage and Wagon construc- 


tion is added. 


We know of no book of equal appearance and value ever issued at so low a price. 
One book will be given free for each cash order for 6 books. Price $3.00 per copy. 


USED IN 


The present edition, 
memoers of the 


compiled by 


CAR-BUILDING 


Grand Union Notel. tt’ weeeesranner. 
9 a 





‘TRIPLE EXPANS.:ON 


| BY ROLLER PROCESS 
| Makes the Best Setting. 


Recommended by U. 8S. Government 


BRO | HAYES Togs Go., 


1 & 43 CROSS ST., 
PORT LAN Db, MAIN 


hoss Valve Co, 


TROY, N. Y. 


ROSS REGULATOR 
VALVES, for steam and 
water. Will control the 
flow and maintain any 
desired pressure. For car 
heating it has no equal 
Nocomplicated parts. It 
is easily understood. It 
is durable. Low in price 
and always reliable 
Made in sizes from 1 to 
12 inches. 


HAWILLIAMS MFcG.Co. 


SOLE MANUFACTURERS OF THE 


WILLIAMS DRAPER» SYPHON 
STEELAND Brass OILERS AND LAMPs. 











THE 






| bev BIERYANT & BARBEY}| I~ 


Salus Ayents, 
178 Summer 8t., Boston, Mass. 


ENGINEER'S AND FIREMAN’S 


TIME, EXPENSE 


AND 


MEMORANDUM ACCOUNT BOOK. 


DESIGNED AND COPYRIGHTED BY 


E. W. YATES. 


A pocket memorandum book with rubber 
, tipped pencil attached, with calendar and 
pages most convemently arranged for the en 
gineer or fireman to keep his own daily record 
of time and miles run, rate and amount earned; 
also for individual expense account each month 
and for general memoranda. A certain meth 
od of checking with the timekeeper in case of 
disagreement. It lasts one year, and every 
} engineer and fireman should have one. Price 
0 cents each ; $20.00 for fifty copies, or $35.00 a 
hundred. An agent wanted on each road, 








PUBLISHED AND FOR SALE BY 
THE RAILROAD GAZETTE, 73 Broadway,W.Y 
TABLES Ot AREAS 


or— 


hig: Angled Trials 


tlto4: 
By JNO. McGEE, C. E. 





| 


(Slopes of 4 


| 
' 
| Prepared to facilitate calculations of end 
areas of prismoids of earthwork where the 
; ateral slope is irregular. Economizes labor 
\é and insures accuracy 


Prick, 25 Cents. 


THE RAILROAD CAZETTE 


73 Broadway. New York, 


THE ROAD-MASTER'S ASSISTANT 


AND 
SECTION-MASTER’S GUIDE. 


REVISED EDITION. 

A Manual! of Reference for all having to do 
with the permanent way of American Railroads 
containing the best results of experience, ana 
minute directions for track-laying. vallasting 
and keeping the track in good reruir. By Wm. 
| 8S. Huntington. Revised and erlarged by Charles 
Latimer, Chief-Engineer of tae Atlantic & Great 
Western Railroad. 

Three bundred pages, size 4144 by 7 inche 
Fifty illustrations. ‘roc ket edition on thin paper, 
bound in leatherette with red edges; or muslin 
binding, thick paper. Price $1.50. 

Published and for sale by 

THE RAILROAD GazeTre, 
73 Broadway, New York. 


BOUND VOLUMES OF THE 


RAILROAD GAZETTE FOR 1891 


are now ready for delivery, price $6 each, or 


FLEXIBLE COVER. 








For Sale by THE RAILROAD GAZETTE, 73 Broadway, New York, | town’ voiimes ox'payment of $2: We a 


aupoly bound volumes of previous yeara 





Open Hearth 
and Eureka 


Rallroad and Ma- 
hine Work. Lo 


Address 





comett ve Cron Eureka Cast Stee! 

eads Specialty. 

Guarnte'd Seeckios Company, 
for M. C. KB, Couplers.| CHESTER, PA 
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Published Every 
73 Broadway. N. Y. 
$4.20" ER YEAR To UNITED STaTes AND CANADA. | 


Friday at 


6.08 ** ForgIGN COUNTRIES. 

Express money orders, or arafts, or P.O. orders | 
or registered letters should be made to the order 
of the RarLeoap GaZzETrTe | 





EMPLOYMENT. 
W drat 2 a R GOOD BRIDGE 


it men having had 
‘ need apply THE BERLIN IRON 
BRIDG ‘E COMP ANY 


Last Berlin, Conn. 
vy prose vec = an 





MORE EX 

iraftsmen. Also 

“Dt ifismen EN: 

INEREING “EMPLOY MEN BUREAt 
\ 


aC 


W eee 





SIT! ATION BY \ 


i college gradu 


bas had eighteen ears’ experience as 
4 draft ! comutive and 
‘ eferen es A MECHANI( ‘L 
IEER care Rail+ i Gazette. 





Wie A MECHANICAL 
draftsman with technical education 


p experience rincipal in motive 


power drafting room f a Western railroad 
Adare staling age, ¢ ication, exprrience 

ference and salary « ed, ““Chicago,’’ care 
Railroad Gazette 





WANTED AND FOR SALE. 
FOR SALE. 


W ' nd offer for i xi ms of <clected 
b steel ra for ." om st 
Price 1ot ay 

ROBINSON & ORR, 
Fidelity Bullding, Pittsbureh, Pa 


vy. ANTED SOK PONS — T 
Stet ls and Fastenings ‘ayment 





ir yx 


onth b leas collateral. “Box 


WANTED. 
A First-Class Railroad Contractor 
with Outfit to Lay 80 
‘Miles of lack. 


N one x nen n ane Ad 
ONTR ACTOR ‘sauna wr anette 





HAVE YOU A POSITION TO FILL? 


| Civil, Mechanical and Mining Engineers, In 


Lotomonves,Bourrs Raus Cars 
Boats ee Pp EC 


src +1 0N 
INS 


MiLonerie é a ce 
2 Wau ST New Yorn 





NOTIFY "CHE 
Engineering Employment Bureau, 
8 GRANGER BLOCK, SYRACUSE, N, Y. 


strument Men, Draftsmen and Chemists. 
NO CHARGE TO EMPLOYERS. 


SECOND HAND STEEL RAILS, 





1,000 tons 69 Ib. section for relaying. Also 
Old Rails for Build Bey he en use 
in quantities to suit. For sale by 


WM. H. PERRY & cO., 
PROVIDENCE, R. 


Se 1 OMAR 
woasrecavan, RAllOAd Supplies 
wear teres @ld Equipment, 
New and Second Hand 


, KLES, LINKS AN 
Pp D CAE 
an [nos $1 
SHEET [HON ANI EI 146 BROADW AY. 
COKRUGATE lt } YORK 





“TEAM NI 
LA NLOADEF HANNEI a 
Sr 


VALLE & YOUNGS 


v» Palell eo OKy highs 


Without Putty. 
Construction 
pl Lo ali 


d styles o! 








sands of feet in use 
have pro sed its eu 
— we Particu 
iy adapted {k 
Depots Mills, Fae 
tories, et« where 


arwe and continu 


HALF SIZE. lo ‘ 
216 N. Calwert St., Baltimore, Md. 





EBOOK SaLeE. 





t i 1 number of 
‘Standard ‘eunan Loquunesvar: 
Yow on the Norther Pac ific Railroad. 

jl Z h ) 24 inches 


‘ roi 4 he 16 44 inche 
Two Narrow Cauge, 6-wheel 
Locom otives, 


12 18 ar "4 inches 
W eig SO o74 0) pounds 
FULL DESCRIPTION 


CEO. A. EVANS, 18 Wall St.. New York 





Also Saddle Tank Sagines, 
Cylinders, 10 «14i hes. Wei 6,000 | inds 
Several Sienes Cane Engines, 
Cylinders, 10 =e hes 


gt } poun 
For New York De ery. 
fe Steel Reils, Fasteniogs and All 
Classes of Second-hand 
Equipment, 
ON APPLICATION, 


New and 





WANTED. 


One py Re aG anette of Oct 2 
xt idress the . Rai i Gazett } Broad 
way, New York 


SALE ON] 





a gel 1 





iru: one Li 
ible r* 1m; oF 
single drum; one 


ble drum; on 
drum: three pile 
steam dredges, 
- f comotive cars 
s, Carson trench digger, 








mitractor , e 
lerrick sows. two and four million gallon 
umps, boilers, rollers, tanks, all sizes; road 


scrapers, 4 and 10-in PF compressors, crush 
ers: ¢ cine s, all siz ww Ss. MIDDLETON, 
2 Jo eet, New York 





FOR SALE. 





) 1 ation pa wer and baggage car 
an passenger a U standard gauge; 

iif iwith Wes inghouse brakes; nearly 
1e Ww nediate delivery 

I'wo open excursion car-, seating 85, for sale 


ata bargain. 


HUMPHREYS & SAYCE, 


iO WALL ST., NEW YORK. 


BOILER MAKERS TOOLS 


FOR SALE. 


One 93-in. Hydraulic Ri 
wrought iron stake, 7 
rivet, with pressure Pump and Acoumumetec, 

One 16-ton Traveling Crane, Bridge 24 ft. be 
tween centre of rails by 20 ft., all movements 





veting Machine, with 
tons pressure on the 






by power, two speeds und & ft. per minute, 
mtrollied by four le rs placea alongside 
kiveting Machine. 

One Power Punching Machine, will punch 
144 in. in Lin. iron, 30 in. from edge of plate. 

One Power Shearing Machine from same 
patter! with sar strength as the Punch. 

One Pla ‘laning Machine, to plane 16 ft. 
long, without shifting provid “i with special | 
table to receive firebox fronts, overhanging 
housings, clamping bar raised and lowered by , 
connected screw, vertical, homzontal and 


angular feeds, planes % in, svlec 1 plate. 

One Set Bending Kolis, & ft. between hous 
ings, two lower rolls 10 in diameter, upper roll 
1} in. diameter, so constructed that circular 
can be withdrawn without removing the 


"he above were built by Bement, Miles & 


Co., Philadelphia, Pa Are entirely new, will 
be sold separately or together, Immediate 
delivery. 


GEORGE PLACE MACHINE CO., 
120 Broudway, New York. 


TURN- on: FOR SALE. 


ao OO fe wrought iron ‘urn-table 
Or i 
nye y) 
Two 50 Seliers ast iron turn-tables 
All the ab are ingood order. Apply EK. H. 
VILSON & CO., 222 South Sd St, Philadel 
he Pa. 





VON SCHON & GARNER, Civil Engineers 
FREDERICKSBURG, VA. 
Examination of railroad pr jer “te 
erty ;4 urve 5s and loc ations o 
operate thro psughour the South. 


and -/ 
railroads. We 
Estir nates fees. 





J. A. L. WADDELL 
Consulting Bridge Engineer, 
KEITH AN PERRY BUILDING 
KANSAS CIPY, MO 
Su perstructure. Substructure. 


Enyineer in charge of Western Office of the 
Phoenix Bridge Co Special attention paid to 
deep borings to and into bed rock 





THOMAS APPLETON, 


M. A. 8. C. E., 





Fl oF 


Engineers’, Surveyors’ and 
Draughtsmen’s Supplies. 


Improved — Engineers’ Transit. 


l r ( ‘ on 24 


i ia 1 t rier itt 
th box anc PRICK, #150. 


~ ENGINEERS PLAIN PRARSIT, 


[mprover : 


l 


gc TS W Level. 


~ ‘ ( 


‘PRICE, $110. : 
Ar PUleT 4 
etura if not satisfac ry 
CATALOGUE ON APPTICATIOW. 





LD 8 7ASMALES & CO 


RAILWAY , = EQUIPMENT. 


len BRECKINRIDGE CABELL, 


Lands, Securities and Industrial Enterprises, 


Total Issues of Corporate, Municipal and County Bonds Taken. 
RAILROADS BUILT AND EQUIPPED. 








53 Broadway, Room 17, - - NEW YORK 


Fd 4 GODKI Co. 


VARNISH MAKERS, 





NEWARK, N. J 


\ Railway Varnishes and 
Surfacers 


A SPECIALTY. 











| CHARLES 8, HELLER . . pidaniditeaceliens 


JOE MAR 


” ENGINEERING, | MINING AND SURVEYING 
INSTRUMENTS, 


Cor. SPRING 1 RIDGE AVENUE, 
PHILADELPHIA, PA. 


GARDEN STREET a 














Civil Engineer and Are carn @ 
General Engineering and architect ok 
| SPECIALTIES: Railway Fer m inal 
ards, Passenger Stations, Fre 
Coal and Ore Docks, R id Ho 
Shops, Foundries, « 
50 RIALTO BUILL DING 


Swit - ng 
ght Depots, 


CHICAGO 





Member Am. Soc. Civil Engi ’ 
Me nee am Ins 
“iate Am Inet Electric al | engtr eer 
FREDERIC K HH. SMITH, 
Consulting Engineer & Geologist, Bridge Engineer 
227 EK. German St.. Baltimore, "id. 


CEO. L. FOWLER, 


Mechanical 
53 Broadway, New York. 


Special attention given to Designing, Test 
| ing aad Constructing Railroad Machinery and 
Kolling Stock 

Sale Agen! for Johnson's Portable Switc 


M, Am. Soc, C. E -M. Inst. C. E., 
13 William Stree t, New ¥ ork olty, 
CONSULTING ENGINEER. 
Examinations and Reports made on Projects 
|for Water Supply and Sewerage of Towns, 
| Rapid Transit and River Improvements. 
Plans and Specifications prepared and Work 
of Construction superiutended. 


Mint ing Kngir 





Engineer, 





uses, Machine 


CHARLES | ~H. BRIGHTLY 


a Late of HELLER & BRIGHTLY. 


MAN FACTURER OF 


FE 
| 


Mathematical, Engineering and 


INSTRUMENTS. 


16th St. Station, P.& nt. | 
PHILADELPHIA, PA. 


Charles Paine & Sons 


Consulting and Civil Engineers, 


Surveying 


Germantown Junctior 





= 





D. L. BARNES, 
Mechanical and Consulting 


Eingineer. 
SPECIALTY: BRAILWAY and LOC®O- 
WOTrive WoRK. 


Marine and land engine tests made 71 Broadway, New York City 
notice, tecent and scienti method 
all work, 

The completion of inventio ns to pra ul Preliminary Surveys, 


plication, including specifications and 
mates, forwarded by new me thod. 


s 
73 BROADWAY, NEW YORK, and Rail 


Rookery Katiding. Unicare, til Equipment, 


CONTRACIS "=" Roads fsx: 


Terminal Vards 
see Engineering News, N.Y. City THEM. 


Location, 
Construction, 





Signals, 


| Electric A ppliances. 


Single Copies. 15 cents. All Newsdealers. 
| 





Improvement of Villages and Estates, 
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PRICE LIST OF YOKE OR STRAP ATTACHMENTS 


A set of No. 66 consists of two No. 1 Front Thimbles, two No, 2 Back Thimbles and four No. 66 Cases, intended for §@ x 6 
Double Coil Springs. 
Price per set, including royalty, $6.75. 


A set of No. 67 consists of two No. 1 Front Thimbles, two No. 2 Back Thimbles and four No. 67 Cases, intended for @ x 7 
Double Coil Springs. 
Price per set, including royalty $7.00. 


A set of No. 68 consists of two No. 1 Front Thimbles, two No. 2 Back Thimbles and four No. 68 Cases, intended for 6 x 8 
Double Coil Springs. 
Price per set, including royalty, $7.25. 


Above numbers intended for Draft Sills 9 inches apart. 


A set of No. 68 (N. P.) consists of two No. 1 Front Thimbles, two No. 2 Back Thimbles and four No. 68 Cases, intended for@ x § Dou- 
ble Coil Springs. 7 
Price per set, including royalty, $7.25. 


A set of No. 278, E. T. and Q & C., consists of two No. 278 
6 x 8 Double Coil Springs. 


\ Thimbles, two No. 278 B Back Thimbles and four No. 278 Cases, intended for 


Price per set, including royalty, $7.60. 
Two last numbers intended for Draft Sills 9% inches apart 
All cases made to admit coils of 6%4 inches diameter, 4 inch spring compression calculated in all instances. 


Above prices are all f. 0. b. cars Cleveland, Troy and Bridgeport. 


BUTLER DRAWBAR ATTACHMENT CO., 


CLEVELAND, OHIO. 





GEO. A. BOYDEN, President. WM. WHITRIDGE, Treasurer. CHAS. B. MANN, Secretary. 


THE BOYDEN BRAKE COMPANY, 


BALTIMORE, MD. U. S 


MANUFACTURERS OF 


AUTOMATIC QUICK-ACTION AIR BRAKES 


FOR PASSENGER CARS, FREIGHT CARS AND TENDERS. 
ALSO DRIVER BRAKES AND AIR EQUIPMENT FOR ENGINES. 
The Entire Brake and Signal Apparatus /s Interchangeable with the Westinghouse 


OUR APPARATUS IS IN SUCCESSFUL OPERATION ON 45 ROADS. 


IIT PAYS FOR ITSELF. 


Individual Continuous-Ringing Telegraph Call 


witH— 


AUTOMATIC ANSWER BACK. 


MODEL OF 1892. 


ELECTRIC SECRET SERVICE COMPANY, 


45 BROADWAY, NEW YORK. 
8. S. BOGART, Gen. Agent, 





¢ MACKIE, Gen, Man J. W. LATTIG, Gen, Supt. 
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Established 1847, Philadelphia, Pa 


A. WHITNEY & SONS BUSY MEN | 


CHILLED WHEELS for ENGINES and CARS, | win: travei via the route that gives them 


Cast in the Whitney Contracting Chill and Warranted Smooth 
and Round Without Grinding. 

STEEL TIRED WHEELS WITH CAST TRON CENTRES. splendid time made by the Chicago, 

“Spoke or Plate Pattern.” Rock Island & Pacific Ry. in a trip from | 


Tr BOpaee See eek, COCO te law. seca! You 


ALLIANCE, OHIO. 


LOCOMOTIVE CASTINGS, SUCH AS 
DRIVING BOXES, CROSS HEADS, ROCK EK} 
SHAFTS, PISTONS, FOLLOWERS, etc. 


wweww ewrnwe renrrnvrrivrwse. PwWAW-HaHe. WT. || 


UT 
HSTABLISHED 1=4u. NS ye 


GEO. J. BURKHARDT’S SONS! 


(Successors to GEO. J. BURKHARDT & CO 
Factory: 


; the best service. What can equal the 





can leave Chicago on the’ 


Great Rock Island Route, | 





Big 5, at 10 p. m., and 


arrive at Denver at 7:40 a. 






m., second morning. This 








takes you away from 
business but one day to 


make this eleven hundred | 


You have a full day in 


saa? mile journey 
A NORTH BROAD, BELOW OAMBRIA ST | its 
“ol: 


Near Germantown Junction Station, 
Pennosyivania Railroad. 


Down Town Office. 


| . P 
NO. 240 CHESTNUT sST., World S Fair 
PbMadelphia, Pa. | the « ‘** Rock Island” No. 6, at 8.10 p. u 


arrive at Chicago at 7:45 a. m., second | 
morning. This takes you from business | 
' 
i 


for the whole trip but three days, and 
FOR WATER STATIONS, | 


| you have had 


From 1,000 to 100000 Gallons Oanacity | One 


Denver, and leaving on the 


| 
Special, | 





Whole Day at Denver. | 


A long expertence has shown (that | |iemember this when ficuringon atrip West 
CEDAR is the best material for Water JOHN SEBASTIAN. 
Tanks, being more than twice as dur-| ‘ 
able as Pine, and can be furnished by | ven. Ticket and Pass. Agt , en 











we et ahont the came coat. | Chicago, Ill 
| 


THE GUARANTEE G0. OF NORTH AMERICA. 


The Oldest and Largest in America. 


BONDS OF SURETYSHIP. NO OTHER BUSINESS. 
UP CAPITAL. $31.000. ASSETS. nearly $750.00. ANNUALREVENUE, over $305,0m, | 
HEAD OFFICE. ST. JAWES STREET - - MONTREAL. . 
side SIR ALEXANDER T. GALT; Vice-Pres. and Managing Director, EDWARD | ,. Most of the wholesale and retail firms in 
VLINGS: J \MES GRANT, Secretary and Attorney. With Branch Offices and Agencies | Chicago have decided to close their stores on 
principal! cities throughout the United States and Canaaa. Saturday at 1.00 Pp. M., commencing May Ist 
in order to give their Clerks a much nee 


lw 
[EARLY CLOSING On 
SATURDAY. 








| rest In connection with this service 
Wisconsin Central lines beg to nounce that 
. commencing May Ist, Excursion Tickets will | 


[HE CREOSOTE LUMBER & CONSTRUCTION CO.,|!ersexi.rrnoms gas, ary 


OF FRE. RNANDINA, FLA. pot M.. 4.25 P. M.. 5.47 P. M. and 10.45 P.M 


1ishes CREOSOTKD MATERIAL of all kinds by the cargo and carload. Manufacturers of boro ae eye = a "aaa bath as Bis 
WO@D CREOSOTE O1L, tne only oi) ssed at their works {n protecting timber against decay , sais =, Gad to |! 
and the ravage* of tbe seaworme. “! irving facilities unsurras by rail and water. Write 

rcular and prices. B. T. BURCHARDI, Chief Engineer and Superintendent. Ticket Office, 205 Clark St. Ch cago, Tl | 


Important to Railroad Managers 
and Master Mechanics. 


SIBLEY’S 
PERFECTION VALVE OIL. 


More perfect lubrication insured, and entire 


freedom guaranteed from corrosion of cylinders 


| and destruction of steam joints by fatty acid+ 
} 


In exclusive use on 5 railroads, 
References and prices furnished upon appli 


cation. 


sm” Make exclusive speciality of the 
“Manufacture of Valve and Signal O1) 


| for Railroad use. 


SIGNAL OIL WORKS 


(Limited), 
FRANKLIN, PA. 
° J.C. SIBLEY, 
PXESIDENT 
DEER PARK AND OAKLAND. 
mtemplating during the coming 


lo those 
at mera tr ip to the mountalr in search of 


| health or pleasure, Deer Park, on the dome of 


the Alleghany Moun‘ains, 3,000 feet above the 
sea level, offers such varied attractions as a 
d lightfal atmosphere during both day and 
night, pure water, smooth Winding reeds 


through the mountains and valleys, and the 
most picturesque scener in the Alleghany 
range The hotel is equipped with such ad 
juncis conducive to the ntertainment, pleas 


ure and comfort of its guests, as Turkish and 


Russian Baths, swimming pools for both ladies 





and gentlemen billiard rooms superbly 
furnished parlors, and rcoms single or en suite, 
jan unexcelled cuisine and superior service 

| lhe surrounding grounds as wellasthe hotel 
are lighted with electricity, have ey and 
shady nooks, meandering walks, lawn tennis 


grassy play grounds fo. children 
view of the inviting verandas 





distant on the ame mountain sum 
mit is Oakland, the twin resort of Deer Park, 
and equally as well equipped for the entertain 
ment and accommodation of its guests. Both 
hotels are upon the mait line of the Baltimore 
& Ohio Railroad, have the advantage of its 
s} lendid Vestibuled Liu.ited Exp: ess trains 
between the East aid West. and are, therefere, 
readily accessible from all parts of the country. 


Season Excursion tickets, good for return pas 
sage until Oc’ ober 31, will be placed on sale 
at greatly reduced ratcs at all principal ticket 
offices throughout the country One way 

ckets reading from St. Louis Loui seville. Cin 
cinnati, Columbus. Chicagu and an point on 


B & O. system to Washingten, Baltimore, Phil 


| ac dciphio er Ne w York, or vice versa, are good 


0 stop off at either Deer Park or UVakland, and 
the time limit will be extended by agents at 


either resort upon application 
aap season «t these pojular resorts cor 
m es June 22 
r full information as to rates, rooms, et« 
> dress ‘ieorge D. De Shicids, Manager, Deer 
*ark or Oukland, Garrett County, Marylan 





AMERICAN PRACTICE 
BLOCK 


With 





Descriptions and 


IGNALING 


Drawings of the Different 


Systems in 


Use on Railroads in the United States. 


> 


1 handsomely printed, elegantly bound volume, 734 in. x g in. It describes clearly the Simple Bl 


HIS is 
Sykes’ System, Automatic Clockwork Track-Circuit Sign ils and the Electro-Paeumatic Track-Circuit System. 
tely illustrated descriptions of the systems in us? on the Pe insylvania, Boston & Albany, Fitchburg and New York Centra 


It contains elabora 
is, and correct e igravings and descriptions of the Westing 10152 Pazamitic, the Hull Auto natic and Black’s 
Semaphore, Koyl’s Parabolic Semaphore and the Stewart-Hall Train Order Signal. 


PRiCcCE, S2.00. 


P BLISHED AND FOR SALE BY 


ock System, Single Track Blocking 


*S 


Automatic Systems ; and also of the 


lhe book is designed to make the methods of block sizaaling clearly understood and to show the present development of the art on American 


THE RAILROAD GAZETTE, 73 Broadway, New York 
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£- oe is 


The B.own Pa et Biidge Tramway Hoisticg and Conveying Ap aie atus, as -_ ns ded te a ~ehigh V _e it. BR. Co.%s Docks, Luff.to, &. ¥. 


Clear Span of Bridges, aa Cantilever Extension, 80 feet. Tramway el, 36 fe Heigh ive at Fr Ww) fe H f Bridge at Back Pier, 52 feet. 
‘TERE: BRowN HOIST: 99 
Unloads and handles 756 PER CENT. of all iron ore re« Hi the only system that les coal with minimur Used by all large Railroad 


ck Companies. 


Cor. teens atiacs éereets. THE BROWN HOISTING & CONVEYING MACHINE CoO., Cleveland, O. 


THE DE LA VERGNE REFRIGERATING MACHINE COMPANY 


Office and Works: Foot of East 138th St. (Port Morris) New York City- 


MANUFACTURERS OF 


REFRIGERATING «\» 1CE-MAKING MACHINES 





AND OF 
ANHYDROUS A. MMON fA for the Same. 
Abou 400 Machines now in successful operation, some of them representing the largest machines ever buil Total Capacity about 2(¢,000 Tons ot Ice Per Day. 
Send for either Refri yeratina Or Ice Makino Cire wlara 








FIRE PROOF 
ROOFING 


More durable than tin and less expensive 
Requires no skilled labor in laying. Will 
not run or creck from heat or cold. 
TEN YEARS IN USE. 
Write for sample and circular. 


SPECIAL HOSE FOR STEAM HEATING CARS 


AIND 


WESTINGHOUSE AIR BRAKE HOSE. 


Fully Guaranteed. Write for Prices and Samples. 


NEW YORK BELTING & PACKING CO., Limited, 


JOHN H, CHEEVER, Manager. 15 PARK ROW, NEW YORK 























" Y | 
IPD ex be alUMminUuM. lw 7S 
Tbe Pittsburgh Reduction Co., 116 Water street, Pittsburgh, Pa., offer Al 1inum guar OVer 
teed to be equal in purity to the be st in the market at the lowest rates 1inable. p rices =< N W I} b E CAR SEA!» 
given on application. Aluminum sheet, wire and castings at be 2st rates. R ATT T S 
Aluminum polish, very efficacious and non-poisonous, suitable for household use as well ae | AN PLU sel SEA 
tor ryt uring purposes. | re e: 
ALE MENG TH SOLDER. CORRESPONDENCE SOLICITER th. ‘ 
SCALES FOR TURNOOTS. By E. A. GIEsELER. Give graphically the frog number, Tl. eee 
pone i | lee wg degree - a ature = turn “song ws in 3° to 42° BY, St ff ard —— i, Mak RTF ORD} ale MressCo EASTERN GRANITE ROOFING CO., 
size. re convenien and certain than t e, h full 1s for 
SS onmtn : THE RAILROAD GAZETTE, 73 with full direct AV. N JERSEY CITY, N. J. 
WN. HAZARD. President. 25 BR CADW AY. 2a. S - T. B. STAPLES, Secy. and Treas. 








STREET RAILWAY. OvN EI1.’SsS 
FEED WIRES AND CABLES Automatic highway Crossing Alarm 


is in use on the New York, Chicago souis; New York, Lake Erie & Western; 
New York, Pennsylvania & Ohi es g meee Lake Shore & Michigan Southern: 
THE BEST IS TEE WE BAOK UP OUR Chicago & Grand rrunk ; Flint & Pere Marquette; New York, Susquehanna & 
Western : Colorad Midland: Toledo Ann Arbor & North Michigan: Cincinnati, 
Jackson & Mackinaw Baltimore & Ohio Southwestern; Pittsburgh & Western: 


OHEAPEST. GUARAN TEES, New York & New England 


Cincinnati, New Orleans & Texas Pacific, and other 
railroads, 







Suitable for All Locations, Kither Double 
FEED WIRES manufactured under ihe above Trade or Single Track. 


Mark are THE BEST IN THE MARKET. ’ " ’ 117 r 
KLECTRIC SUPPLY & MFG. C0. 
WILLARD L. CANDEE, THE OKONITE COMPANY, 113 Public are CLEVELAND, O. 


mn. DURAN T CHEEVER, | LIMITED 
GEO. T. MANSON, Gen’l Supt. 13 PARK ROW, NEW YORK. | JNO. W. CLARKE, Gen] Western Agent, 470 The Rookery, Chicago, Hil. 


STEEL SCRAPERS, PLOWS AND WHEELBARROWS 


OF GREAT STRENGTH AND DURABILITY. 
BUILT EXPRESSLY FOR CONTRACTORS. 


MANUFACTURED ONLY BY 


AMERICAN STEEL SCRAPER CO., SIDNEY, 0. 





























RAIL SAWS, 
TURN-TABLES, 


INDUSTRIAL WORKS, CRANES, 


Beh i WRECKING GARS, 
STEAM SHOVELS. TRANSFER TABLES, 


PILE DRIVERS. FREIGHT CONVEYORS. 
MARION STEAM SHOVEL COMPANY 


MANUFACTURERS OF 


BARNHARDT’S PATENT STEAM SHOVELS, WREOKING OARS AND DREDGES 
RAILROAD DITOHERS AND BALLAST UNLOADERS. 

All +y p nly achines guaran 
teed to give entire satisfa 
sien, otherwise may be re 
turne ry our expense. 

For further information 
photographs, entahenes sand 
discounts address 


Marion Steam Shovel Co, 


$95 West Centre Stree 
MARION. © 


One and One-half Vard “hovel. _W.B vardt. 4 Sutter 


CHICAGO AGENCY 
L. M. SLACK, 
411 Phenix Building. 








Seruterda * Pp ateat Ballast Unloader. 


JOHN SOUTHER & CO. BOSTON, MASS [osoon DREDGE CO., 37 State Street, Albany, N. Y 









EXCLUSIVE MANUFACTURERS OF THE OTIS 


Capacity 
"2 OR 


6 cublte yards per minute, 
*epnuym sed spaed o1qne F 


MWeeVde) *“su0) St “UFIOMm 


No. 1.—Weight, 40 tons, 


STEAM EXCAVATOR AND DERRICK CAR 
Aside from Our Standards (Nos. 1 and 2) we Build Nachines of Special 
Design, or trom any Drawings | Furnished. 


T° CY CLONE 
PORTABLE FORGES 


—¢ Have Double Ratchet, Solid Frame, 

J Adjustable Legs, Detachable Lever. 

Run Lightest, Make Strongest Blast & Last Longest. 
ALL DESIRABLE STYLES AND SIZES 











Patent Steam Excavators. 


WITH CHAPMAN'S IMPROVEMENTS AND DREDGES. 











STEAM DREDGES. 
STEAM SHOVELS. 


—FOR ALL PURPOSES.——— 


| 
Bucyrus Steam Shovel & Dredge Co.,| 
j 


BUCYRUS, OHIO. 


Send for Catalogue of these and 


Hand & Power Blower, Blacksmith Drill Presses, &c 





Rock Drilling and Air Compressing|THE NEW HIGH EXPLOSIVE Car Pile Drivers. 


SEND FOR CATALOGUE. 


iVIAC HINERY RAGKAROCK = 









Furnished in two ingre » | VULCAN IRON WORKS, 
olutely unexplosive until comt 
FOR . 
| consumers, for which we furnish convenient 
| means. Shipped and stored as ordinary met CHICAGO 


TU NNELS, QUARRIES, MINES, RAILROADS, chandise. After combination the explosive is 
absolutely safe. By reason of its safety it is 

And Wherever Ore and Rock are to be drilled and blasted. especially adapted to water-works 

tion in crowded streets, 


RAND DRILL CO., Rendrock Powder Co. 





" 23 Park Place, - NEW YORK. 


SPECIAL NOTICE. 








Two handsome photo-engraved display sheets en 
titled : 


“ Recent Improvements in Air Compressors.” 
“ Recast Improvements in Rock Drills.’ 


Mailed free to any one who will cut out this ad 
vertisement and mail it to us with his name and 
address. 





| 
bre | 
The Ingersoll-Sergeant Drill Co., | | 
Ho. 10 PARK PLACE, NEW YORK. 






Sold by Hardware and Machinery Dealers everywhere. 


THE FOOS MFC.CO. SPRINCFIELD.OHIO. 






23 PARK PLACE, NEW YORE CAA ee — 
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Manufacturers of Bessemer, 
ILLINOIS STEEL COMPANY esi/stinscierg: 
e ard Ferro-Manganese; Iron 


and Steel Merchant Bar; Nails and Rail Fastenings; Light ‘‘T” and Street Rails; Steel Blocms, Slabs, Billets and Wire 
Rods of any required chemical composition; Iron or Steel Car Truck Channels; Steel “I” Beams and Structural Shapes. 


Rolls for Standard Sections and 
ee arg ne set BESSEMER STE 
Sections and Shapes made to order. 
Rom s&8bTo 100 rBs. PER YAR 
This Company owns and ocean ra works, namely: NORTH WORKS and UNION WORKS, Chicago; SOUTH WORKS, South Chicago; 1 WORKS; MILWAUKEE WORKS. 


’ °o " w 
JUUAN L. YALE, General Sales Agent, C°P*s Otte, an MONET NW. Ine. Ballding.  D. E. GABRIBON é OO. Agents, Bt Louis, ho 


THE SPRINGFIELD IRON COMPANY, 











ot CHICAGO OFFICK ST. LOUIS OFFIC! XS 
* 


710-711 Phenix Building. 125 and 127 Laclede Building 


IRON AND Sraks, SPLICE BARS , Track ela. Marches Iron and Bar Steel. 


* The largest capacity and best facilities in the United States for making Angle Splice Bars 


Ss. 'T. WELLMAN, President. c. H. WELLMAN, Sup tendent Ss 8 Pre 
S. H. CHAUVENET, Vice Presider RICHARD PETERS, Jk., Secretary a0 HUSTON, Prest. A. F. HUSTON, Vice-Pres 


HN P, ‘GRUZER, Treasure rr. 








L. HUSTON, Gen. Man. 
R. B. HAINES, Jk., Sec’y. JOS. HU MP TON, Treas. 


ERS TRON & STEEL CoO. 


od ABLISHED 1810 INCORPORATED 1890. 
The First to Make Boiler Plates in America. 


hire an Stee] Plates a Specialty. We Can Roll Steel Circles 116 in. 


Diameter 
or Recta ugular Pilate slitin. W ame. —— of Thic knoe mh, » from koto 1 in. 
—— MANUFACTURERS OF —_ > * : 


Highest Grade Open Hearth Low aaiaiad 


SIEEL PLATE 


For Fire-Box, Flange and Boiler Purposes. 








PLATES UP TO 126 INCHES IN WIDTH. 


GENERAL OFFICE AND WORKS, THURLOW, DEL. €0.,PA.| * -_ —--2-N-+42% 


Ultimate, 55 000 Flastic Limit, 34,000 
CHICACO, iLL.: NEW YORK, ee Elongation, 42. Reduction of Area, 58%. 
656 THE ROOKERY. 


Phosphorus, 0.08 
7 NASSAU STREET nag 
E. W. CRAMER, Agent. 















J. H. BELCHER, Agent.| COOLBAUGH & POMEROY, “*"""cewrs, “*" 29 Broadway, New York. 


Works: Coatesville, Pa. Philadelphia Office: Rooms 62 & 64 Bullitt Bldg. 


Norristown Steel Co. wif) Segre \ Sammsclarin \ softness 


OPEN HEARTH 
quality of OPEN DUCTILITY 
HEARTH STEEL CASTINGS of every variety up to 35 tons in weight, solid Smoke Stack Fl R a AND 


free from blow-holes and equal to the best Steel Forgings. Rolls and all STE E LS BOX PURITY 


rolling mill castings a specialty. Correspondence Solicited. 
DUALITY UNSURPASSED. I 
A M Ss Fe j A S T E — Places up to 100 inches in width. Ss e «a 
\ll Flange perfectly. Any tensile I ots, Slabs and Blooms. 
HHAVY RAILS, LIGHT RAILS AND RAIL FASTENINGS | rength required. 
BL CAR AZLES STERL CAR CHANNELS. SHOENBERGER & Co. PITTSBURGH, PA. 


si 1 METCALF, PAUL & CO 


ADDRESS: CAMBRIA IRON CO., 
Make a specialty of 


OMe 218 South + St., Philadelphia, Pa. Chicago Office: 
SOLID STEEL 


MICHIGAN FORCE & IRON CO., 
RAILROAD TRACK TOOLS. 
ALSO SOLE MANUFACTURERS OF 


No. 1 Newberry Bldg., Detroit, Mich., 
THE PATENT 

































Manufacturers of 


MERCHANT BAR IRON. 


And all Kinds of 


Car and Driving Axles, Links and Pins, Shafting and Forgings, 


JAMES McMILLAN, Pres. HUGH McMILLAN Vice-Pres, W.C. McMILLAN ‘en. Man. 
3. 6. BATISH. Gen. Sunt. 3. A, BANG, Sunt RD. FTREN Gan WW, ANDERSON Trone, 


UMUN [RUN Byns 


SAN FRANCISCO, CAL. 


SEND FOR OUR NEW CATALOGUE. 
Western Werehouse: 





Ith Av. & LIBERTY &t., PITTSBURGH. 64 & 66S. CLINTON St., CHICAGO 


THE FARIST STEEL a hell 


Manufacturers of all descriptions of 
See COAST STEEL, uammerep or 








JorL Fartst, Prest.j 





Gro. WINDSOR, Sec, and Treas. 


Onlv Iron and Steel Ship Builders on 





Pacific Coast. SPIRAL AND ELLIPTIC CAR SPRINGS 
RATLROAD AND MACHINERY FORGING. 
CuIcaco: Bridgeport, Conxr. Sr. Lovuts: 


J. 5S. BREWER, 176 Jackson Street. J. H. WYETH, 221 Chestnut St. 


AARON FRENCH, Chairman. QEO W MORRIS, D. C. NOBLE, 
JULIUS E. FRENCH, Vice Chairman. Gen. Man’r. Sec. and Treas. 


THE A. FRENCH SPRING GO. LIMITED 


PITTSBURGH, PENNA. 


Evurtic x Spirat SprINcS 


OF EVERY DESCRIPTION. 
NEW YORK: BOSTON CHICAQ®: 
98 Boreel.2! & 92 Mason Bide, P eniz Bldg 





MINING -MAGHINERY 


A SPECIALTY. 


HYDRAULIC LIFT DOCK 

































THE RAILROAD GAZETTE. 


WORLD'S COLUMBIAN EXPOSITION. 















































Hall Automatic Electric Block 
Illinois Central Rail 


F TER the most thorough investigation ever made | 
into the subject of block signals THE ILLINOIS 
CENTRAL RAILROAD COMPANY HAS ADOPTED THE | 


for the. protection of their entire WORLD’S FAIR | 
TRAFFIC on their eight tracks from CHICACO to |. 
GRAND CROSSING and four tracks from GRAND | 
CROSSING to KENSINCTON. 


THE CHICAGO AND NORTHWESTERN RAILWAY 





olock signaling of their Galena, Milwaukee and Wis- 
-onsin divisions, 87 miles of double track, 201 block 
ignals, and also providing protection for 188 
witches. 


’| THE HALL SIGNAL COMPANY, 


._LIAM P. HALL, President. W. S. CILMORE, Treasurer. MELVILLE P. HALL, Se 
S. MARSH YOUNC, Ceneral Agent. c. W. BREWSTER, Sales Agent. 
HENRY BEZER, Mechanical Signa! Engineer. A. J. WILSON, Sup’t Electrical Construction. 
W. W. SALMON, Signal Engineer. 


General Offices, 50 BROADWAY, NEW YORK. 
Western Office, 340 THE ROOKERY, CHICAGO, /LLS. 
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A SIGNAL SUCCESS. 


OUR SYSTEMS of automatic electric block signals (on wire and rail circuits) 


are working with great satisfaction to the railroad companies us. J 














them, and in almost every case their use is being extended. 

Our new rail-circuit systems are showing unparalleled results. Eleven of thes. 
signals, on a certain road, have been operating ovér seven months with a record of but four 
train stops (caused otherwise than by trains in block and open switches), and these were 
due to signals being struck by lightning, one broken battery jar and to one broken rail. 
They have also operated with assoLUTE RELIABILITY, From the reports of railroad com- 
panies using other rail-circuit signals, we are justified in claiming that no such good results 
(or records) have ever before been shown. 

Having substantiated our claims to the complete satisfaction of many leading railroad 
officials, we are now engaged in applying the systems on several new lines, and we are also 
engaged in preparing PLANS AND ESTIMATES FOR THE APPLICATION OF THE SIGNALS FOR MANY 


OTHER COMPANIES, several of whom do not consider any other signal than 


TNE NALL. 


We pride ourselves on the excellent and honest character of our work, and beg to assure all 
who deal with us that they will be fairly and squarelv treated, and always with the assurance of 
satisfaction. All correspondence that may be addressed to our New York or Chicago office will 
receive careful and immediate attention, and any inquiries on any subject relating to our specialties 
will command the professional knowledge and skill of our engineering department. 


THE HALL SIGNAL COMPANY, 


50 Broadway, New York. 340 The Rookery, Chicago. 








WILLIAM P. HALL, President. W. 8. CILMORE, Treasurer. 
S. MARSH YOUNC, Ceneral Agent. MELVILLE P. HALL, Secretary. 
Cc. W. BREWSTER, Sales Agent. A. J. WILSON, Sup’t Electrical Construction. 


HENRY BEZER, Mechanical Signa! Engineer. W. W. SALMON, Signal Engineer. 
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KINSMAN BLOCK SYSTEM COMPANY, 


CENTRAL 


BUILDING, 


LIBERTY STREET, NEW YORK. 


“If IS A PACT THAT A SIGNAL WILL NOT OF ITSELF STOP A TRAIN; 


IT MUST BE OBSERVED AND OBEYED; 


PER CONTRA, A SIGNAL NOT GIVEN, 


OR A SIGNAL OBSCURED BY FOG OR OTHER CAUSES, LEAVES THE MOST 


CAREFUL ENGINEER IN AN UTTERLY 


UNPROTECTED POSITION.’ 





KELSEY RAILROAD 


A. G. HILL, Treas. and Gen. Man. 
W orks, 


SIGNAL COMPANY, 





F.N. KELSEY, Gen. Supt. and Man. of Works. 
FLORENCE, MASS... U. 


=. <A. 





E CLAIM and 
KNOW that we 


have the ONLY per- 


\ SAFETY, SIGNAL | 


fect single track block 


@ /CopYRic Tail SYSTEM. 
ets 


| 


system. Cheap, reli- 
able. Fully protects 


life and property. In 








successful operation 
on Erie lines west of 


Salamanca. 





Drill, as 


applied to drill 


For Tapping anc 
Reaming Stay) 
Bolt Holes ir 
Boilers. 


Portable 
Drilling 


Portable 


Kilustrated 





Send for; New 
Catalogue of 
Machine Tools. 


‘STOW MFG. CO., Binghamton, N.Y. 


Inventers and Manufacturers of the Stow 
Flexible Shaft for all purposes, 


WORTHINGTON 
4 STEAM PUMPS 


For RAILWAY WATER SUPPLY. 


FIRE PUMPS, TANK PUMPS, 
BOILER FEED PUMPS, 
GAS HOUSE OIL PUMPS, 
Water Meters, ¢ Oil Meters. 


HENRY R, WORTHINGTON, 


86 & 88 Liberty St. and 145 Broadway, 


NEw Ton=z. 


70 Kilby St., BOSTON. 607 Arch St..PHILADELPHIA. 93 & 9SLake St., CHICAGO, 
404-406 Walnut St., ST.{LOUIS. [338 Sibiey St., ST. PAUL. 


3 es T. HALSEY 
l Sts. PHILAD: LPHIA. 








ROBERT GILLHAM, Prest. AV. W,. ALEXANDER, Vice-Prest. M.C. GILLMaM, Secy. & Tre a8 
K. R. Grit. General Manager and Electric jan, 


(INDIVIDUAL TELEGRAPH CALL BELL SYSTEM 


Gill-Alexander Electric Manufacturing Co.. Kansas City, Mo. 


Patented and Patents Pending. 

This new method of calling telegraph operators by a ringing bell is a valuable equipment 

for erway telegraph wires. Its use effects a saving of expense at many stations, and makes it 
possible to handle a larger volume of business with a fewer agents. All stations may be day 
and night offices with a single Spersten, and can be reached at any time with absolute cer- 
tainty. It is of great value to the train cispatcher in the economical and safe handling of 
‘rains. The call uires but one sending, and is continued at the office desired without the 
use of the line circuit. The instrument works ip the local circuit without interference with 
the sounder and witbout extra battery. 

The Union Pacific Railway has used our instruments since August, 1889, with absolute 
success, and other railroads are using them with “qual ratisfaction, It is the only practical 
iedivid ual Telegrapb Cali Bell yet invented. 

We rent the tnstrumerts at a monthly renta. and guarantee maintenance. UVomplete tn- 
formation given on application. Correspondence is eolicited 


. ' DETROIT LUBRICATOR CO.’S 


STANDARD 


Locomative Appliances. 


DOUBLE and TRIP LE 


FLEXIBLE SHAFTS. ia | 4 SIGHT-FEED CYLINDER 





{26tb, Callowhill a:d 
F =- Biddle Sts., Phila., Ps 


Manufacturers of 


And all kinds of Machines 
to be used with them. 4/R PUMP LUBRICATORS. 
Portable Drilling, Tapping, Garfield inj ated 
,’ a . 
\ 


ry 8 i Peniry Throttle Valve, 


Sa ean : ROD AND GUIDE_CUPS. 
wood pol-| 3 == x Address 
ishing, cat ~% Detroit} ubricator Co. 
a elie DETROIT, MICH. 
= — . ping, etc. 
id ters rf Specie) wachines fer railroads, 
Bridge and Boller Makers, Contrac- 
tors, ete. 


Reaming and Boring Ma 

\ chines. Also Portable 
tools for em 

ery whee) 





New Revised Edition ot 


CAR-BUILDERS DICTIONARY 


Vries, &% ner copy. 





StaxipARD 


DUPLEX 





THE BUDA FOUNDRY ni MFG. 0 


MANUFACTURERS OF 


Wood-Wheel Hand and Push 
CARS 


WITH ROLLED STEEL TIRE, 


RAILWAY SUPPLIES 
Switch Stands, Switch Fixtures, 
Head Chairs, General Foundry 


AND 
MACHINE WORK 


== General Office & Work 
= HARVEY, 
COOK Co,, iil, 
CHICAGO OFFICE: 
Room 607, 





~ 388 Jaekson Street 
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R. D. WOOD & Co. “tx. |  Kacts on Varnish. 


PHILADELPHIA, PA, | 


CAST IRON PIPES. | 


HypRAULIC TRAVELING CRANES. | NO. 106,—SOMEBODY BLUNDERED. 


Hydraulic Granes, Presses, etc. Hydraulic Car and Freight Lifts, 
HEAVY LOAM AND MACHINERY CASTINGS. 


BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


No. 3 Universal Cutter and Reamer Grinder, 


For sharpening straight or taper, shell or shank reamers, and for grinding edge 
and bevel cutters of any angle, straddle and face mills, cotter and hollow mills, and | 
straight or taper milling cutters, cut either straight or spiral, with holes or shanks. 


_ weeny see panes erslahe ce spied wits helm or eens | WAT ee doth i ; d 
ch ante ai. the ‘spindle has two speeds. Dintance Letibeeh eontren, 18 in. ‘Mills or at ot 1 it profit a roa to 


shell reamers 6 in, diameter and not over 8 in. long can be satisfac torily ground. 


SEE THAT gain ten per cent on its varnish and 


MASON REGULATOR C0., lose its passengers? 


BOSTON, | 


ls on every Steam Regulating Valve that you buy; then you MuRPHY V ARNISH COMPANY. 
get the best. 


NE OF ALL TYPES. | FRANKLIN MURPHY, President 
Particulars ‘ “ a 
CRA ee on Application. | Head Office: Newark, N. J. 


| Other Offices: Boston, Cleveland, St. Louis and Chicago, 
THE YALE & JOWNE MFG CO., Stamford Conn. 


NEW YORK, PHILADELPHIA. BOSTON 







































When a railroad loses a half- 











year’ s shine on its passenger cars, 





it loses passengers. 











| Factories : Newark and Chicago. 















THE Q ano C co. 


CHICAGO AND NEW YORK. Chicago & New York. CHICAGO AND NEW YORK. 


ERVIS BIE BLATES 


Wagner Car Door. American Flush Car Door. 


The (} anc ( Co. THE Q anv C co. 











Sets in flush with side of car. Its great merit proven by Sets in flush with side of car. Runs on rollers. Abso- 
long years of continuous use on thousands of cars. Sold lutely tight car ; utmost ease of motion. We furnish the fit 
on royalty basis. Blue prints, sample fittings and full tings for this door out of refined malleable iron. Bh 1e prints 
particulars furnished on application. sample fittings and full particulars furnished on application. 


WAGNER CAR DOOR CO., AMERICAN CAR DOOR CO. 


INDIANAPOLIS. 
Chicago Office, 323 Phenix Building. ED. J. EAMES, Agent. 




































TT H. W. JOHNS’ 
SPRAGUE, DUNCAN & HUTCHINSON, A 
; NSON,| Asbestos Materials. 
Asbe Mail 08, i 
FRANK J, SPRAGUE, per couk tol Tai giliNecgedl Maitbenst re "MANY Of Dare Achacten, ant weighs 
LOUIS DUNCAN, Ph. D., ee aye hay we in Robey king.—The most durable and easily applied. Indestructi 
y acids, or any degree of heat 
ALFRED BISHOP MASON, Asbestos Cloth, Cord, Twine and Sewing. Twine. Asbestos Building Felts 
CARY T. HUTCHINSON, Ph. D. and Sheathings. 
Vuleabeston, for electrical plates, rings, washers, sheet packing, accumulator cells, etc. 
CONSULTING ELECTRIGAL ENGINEERS H.W. JOHNS MANUFACTURING COMPANY, 
« Manufacturers of H. W. Johns Asbestos Steam Packings, Boiler Coverings, Liquid 
-aints, Roof Paints, Roof Cement, Fire-Proof Paints, etc. 
i 5 WALL STREET NEW YORK 87 MAIDEN LANE, NEW YORK. CHICAGO. PHILADELPHIA, BOSTON. LONDON 
9 * 
A 
TRAUTWwvinNnND’s EFocseeEyT Boo=. 
Ta c “The mort useful hand-book in the language for the engineering profession.” —Engi 
ARTIFICIAL STONE. ASPHALT PAVEMENTS |] SSS. 
ESPECIA C 
TL SEND FoR SAMPLES. 
BAILWay ra = SOLID BRAIDED BELL CORD. 
1 Alr Brake Cord. Engine Bell Cord. 
WEHN PAVEMENT 'CO., Sash Cord. ‘are Lamp Cord. 
SAMSON CORDAGE WORKS, 115 oy met Street, Boston. 








EDWARD SMITH %& CO., RAILWAY VARNISHES, *Nitw You 
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ro THE I R OF THE RAILROAD GAZETTE: 
Mhe recent revival of the discussion on the best plan 
for lighting s« maphores has not, it seems to me, brought 
yut any new points, and the purpose of this note is only 


to ask of R. C. E.,” your last week's correspondent, a | 
question or two, which, if he will be good enough to 
make his position much clearer, and per 
haps add weight to what he has already said. 

Why is Mr, Carter's system of lighting affected by the 
failure of the C. & N. W. Ry.’s telegraph department to | 
Should not the blame rather be cast upon | 
those who, seeing its advantages, fail to adopt it? I] 
ve glad to know, and I believe the country 
at large, also, whether Mr. Salmon in his patent screen | 
method has devised any way for covering in the day 
time a semaphore arm which stands in the danger | 
position. Up to the present I cannot see why it is not 
just as bad to disregard a horizontal arm as to disregard | 
a red light 

I cannot refrain from alluding to the wise, witty, and | 
need I add poetical composition by Mr. Hammond con- 
tained in your issue of May 13, which reminds me forci- 
bly of that eloquent appeal made by Sergeant Buzfuz in 
behalf of that lonely and heart broken female Mrs. 
Bardell. It cannot fail to draw the tear of pity from 
the heart of the too susceptible railroad superintendent. 
Personally I have no “blade” with which to meet Mr. | 
Hammond in the forensic arena, but I feel impelled to | 
caution him that there are othur blades prowling around | 
only waiting for a chance to get athim, 

Let him beware that Ais blade does not turn out to be | 
a boomerang with a tendency to recoil | 


j 
answer, wi 


| 


adopt it? 


certainly will 


thing but 
yn him. 
LUKE FORWARD. 


Easement Curves. 


Vassachusetts Institute os Tec anology, t 
Boston, April 22, 1892. | 
To THE EDITOR OF THE RAILROAD GAZETTE: 

Easement or transition curves have hada fair degree 
of attention paid them during the last few years, and 
there are many methods of running them in. The re- 
sults reached are mostly satisfactory, whatever method | 
is used. Convenience in the method of running in such 
curves, then, becomes the main point to be considered. 
Many prefer to use deflection angles, as with Searles’ 
spirals; some prefer to use offsets. The method shown | 
below may interest some of the latter. The method of | 
work is not origina! with the writer, but the discussion 
is. The field work and the calculations seem reasonably 
simple. 

Upon tangent, track ought 
to be level across; upon acircular curve the outer rail 
of the curve should be elevated in accordance with the 


Spiral Easement Curves. 


gt 
32.2 RB 
to circular curve there is a point (at P. C.) where two 
requirements conflict ; the track cannot be level across 
and at the same time have the outer rail elevated. It} 
has been the custom to elevate the outer rail for 100 or | 
more feet back from the P. C. on the tangent. This is | 
not satisfactory. It is, therefore, becoming somewhat 
common to introduce a curve of varying radius, in order 
to pass gradually from the tangent to the circular curve. 

The transition will be most satisfactorily accomplished 
when the elevation ¢ increases uniformly with the dis- 


formula ¢ In passing directly from tangent 


' 


tance / from the P. E. (point of easement), where the 


é 
spiral easement curve leaves the tangent; so that ? 


. gv 
is a constant, or 32 RU A (a constant), or Ri 


BS M ; but g t A are constants; we may therefore 
put the equation in the form Rl = C 1) 


To further inyestigate the qualities of this curve let 
a angle of inclination of curve to tangent at any 
point, then 


Rda=dil 
dl ldil 
da R q} 
}2 
a Ya, (2.) 


Again d « =dl sina anddy =dlcos «, Sinceall values 
of «within the limits of the spiral easement curve must 
be small, we may with slight error assume for simplicity 
that 

sin a@= a4 and cos a l. 

then dx 


rdlanddy = dl (approx.) 


whence y 1 
from (1.) Ry=C (3.) 
from (2.) a y 4.) 
20 
y 
da adl=ady andy 
y - 
whence integrating « Ce (approx.) a.) 


The equation shows the curve to be approximately a 
“cubic parabola.” 


j 
/ 
8 
adj 
1. a 
e w 5 
_ s wer 


A useful and simple application of the cubic parabola 
is shown below. 
FIELD-WORK. 

(a.) Lay off tangent FE D. 

(6.) Offset from any point C on tangent and run in 
circular curve A B (offset by any distance A C desired). 

(c.) Find the distance AZ such that BL =3 AC. 

id.) Make E C A L. 

(e.) Mark K so that A K = KC. 

(f.) Fix any desirable point W by the formula 


“by 
(g.) Fix any desirable point 7 by the formula 
¥ “Vs 
ST ry { on » sinliniiidgnimy ) 
vw, 


It will in general be sufficiently accurate to take A B 
ALand SB VL. 
It remain: to be proved that with the field-work indi- 


| cated above: 


I. The curve passing through the points FE. W, K, 
B, as described, is in fact a cubic parabola. 
II. The curves, cireular and parabolic, have a common 
tangent at B. 
IIL. The curves, circular and parabolic, have the same 
radius at B. 
IV. The offset S 7’ is correctly calculated. 
I. In the figure, let A B be the circular curve 
E D the tangent 
E K B the cubic parabola 
A Latangent to A Bat A 
BFatangenttok K Bat B 


BD=4AC 

EC=CD 

ACzLD 

Then from the equation of the cubic parabola 
BD=8KC 
tAC=8KC The position of W 

ic KC 6.) follows directly from 
BD=4AC the equation of the 


bi 
RBL=3AC (7) cubic parabola. 


II. The tangent to the cubic parabola at any point is 
found thus: 


y? dy 
' dx 2C yu 
an a . 
os dy dy 2¢ 
For the point Btan a, Vy 
’ 0 
aa 
vat tan om, FD FD’ 
Vy 
7 
. b 6C y ” 
afi tan a ; > _ CD 
; b Vy 3 3 
2C 


By similar triangles VL =} F D=4 CD. Therefore 
for the cubic parabola A V V ZL and approximately 
the tangents A V = V B. The twe tangents te the cir- 
cle at A and at B must be equal. 
small compared with A ZL the tangent: to the cubic parab- 
ola approximately coincides with that of the circle. 

In the case of a very sharp curve where B L is large, 
the approximation may not be sufficiently. close. 


Hence where B L is 
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Ill. From (3) and (5) the radius of easement curve 


¥) 
( 
Re 0 Ly 
y 
t V 0 ay 
| i Kinet (chord A B) i ~ppros 
the radius of circle & IRI 2 Rl ‘ 
7] 
I > . 
Y,, 
qa, ‘@Pprox. 


and the radii of easement curve and of circle are ap 
proximately equal. 
IV. In the figure, required the offset S7. 


vs ic’ VS 
: Bl (= approx.) 
4 i] 
W] " 
y 
? 
4 ‘ 
ry ry (24 y 1 ) 
y,. Vy 
;y iy 
y ef 
v, 2. 
U7 4 
t 
+ vy y , 
S7 Us U7 ry l \ 
y y, ) } 
{1 
uv, 
vy y Vi 
y " ED 


By making VJ EZ it follows that S7 WZ Ss 
can, however, in most cases be set by offset from FED as 
conveniently than 
FRANK ALLEN, 


a point on the cubic parabola, more 
from the curve AB. C, 





The Fioods in the West and South. 


CHuicaGco, May 24, 1#82. 
Since our report of last week it has become quite evi 
dent that the damage done to railroads has been much 
worse than was thought at that time. Reports are re 
ceived daily of damage done to road beds and some lew 
bridges. The report that the Omaha bridge was seri 
The embankment at the 


east end was cut away, but trains were moving over the 


ously injured was not true. 


bridge after a delay of eight hours. 

The worst disaster was at Sioux City, la., on the 18th 
when the Floyd 
burst.” The river rose so rapidly as to cut off retreat of 


tiver was greatly swollen by a “ cloud 
families living on the low lands and about 2 persons 
were drowned. Among the railroads the loss is estimated 
at $200,000 and over. The Chicago, St. Paul, Minneapolis 
& Omaha bad washouts along the Floyd River for a dis 
tance of over 30 miles, but it resumed traffic within 48 
hours. Its roundhouse at Sioux City was badly damaged 
by the water, but the company estimates its total loss 
there at only $2,500. The Sioux City & Northern probably 
suffered worse than the Omaha, but few details are pro 
At Sioux City and in the Floyd Valley it lost 
much track, many culverts and some bridges. The Chi 
cago, Milwaukee & St. Paul roundhouse at Sioux City 


curable. 


was damaged. The 


stockyards were submerged. All 
bridges across the Floyd went down except one. The 
total loss at Sioux City is estimated at $1,500,000, the 
packing houses being, perhaps, the worst sufferers aside 
from loeses on dwellings and city property. 

On the Sioux City & Pacific a bridge over the Little 
Sioux River was carried out on Monday, the 23d. 

At Kansas City the Missouri Pacific tracks were under 
water, but regular trains resumed running on the 23d. 
The river broke through the temporary embankments 
thrown up to protect the breweries and elevators on the 
East Bottoms and caused much damage to property. The 
towns of Harlem, Armourdale and Argentine were stil! 
submerged at last accounts 

The Missouri Pacific had a washout at Union, Neb., 
cutting off the connection with Nebraska City. Trains 
were run via Weeping Water and Auburn. The new line 
to Plattsmouth will not be opened at present on account 
of softness of tracks. 

Much damage was suffered by the railroads at Leaven 
worth. At Alton, Lil,, the damage is mostly to farms and 
bottom lands. Some 10 niiles of new grading has been 
washed out opposite the city belonging to the Chicago 
Burlington & Quincy and the Missouri, Kansas & Texa 
roads, and intended to be used as an approach to the 
new Missouri River bridge. The Egyptian levee broke 
and inundated the town of Alexandria, Mo. The bigh 
winds caused the waves to break through the banks. 
This levee was worked upon until the last moment bys 
large gangs of men, but their efforts proved useles-, 

The Governor of Illinois has visited the flooded di 
tricts in that state, and has supplied the homeless with 
tents, blankets, cots and other quartermaster stores, The 

American Bottom, extending from Alton to Cairo, 200 

miles long by seven miles wide, is under from seven to 
} ten feet of water, as is also the bottom land on the oppo 

site side of the river, in Missouri. Estimates of the proba 

ble loss are placed at $11,000,000, for the district imme- 
| diately surrounding St. Louis, 
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The Railroad Arrangements at tne World's Fair Grounds. 


The various railroads in the flooded districts have re. 
paired their embankments with bags of sand, rubble and 
riprap. At Alton, where a serious change in the river 
current threatened the Chicago & Alton’s embankment, 
train leads of rock were dumped into the water. Most 
roads tevk warning and were prepared torun relief 
trains to points of danger at short notice. 

Much bigh water in Arkansas has resulted in ruining 
a great deal of railroad property. At Ottumwa, Ia., 











, has attained a height of 36 ft. above low water, where it 
| has stood for four days, and is likely to stand for a week 
; longer. This is higher than any flood here since 1844, 
| when the stage was 41 ft. 9 in. above low water, or 5 ft. 
| 9 in. higher than this flood. All the low ground on both 
| Sides of the river is covered. Front street, or what is 
commonly called the Levee, on the St. Louis side, being 


| Some 3 ft. under water. On the Illinois side all the levees 


have been overflowed, as well as most of the railroad em- 


local rains causeda heavy rise in the already over-! bankments. 


flowed Des Moines River. All tracks entering the city 
were under water, some asmuch as 4ft. At Burlington, 
la., the Burlington, Cedar Rapids & Northern, had to 
abandon all trains and the Chicago, Burlington & Quincy 
had to send through trains via Quincy and Carthage 
Junction. 


The Chicago & Northwestern, the Chicago, Milwaukee | 


& St. Paul and the Illinois Central suffered seriously in 
lowa and Southern Minnesota. The latter road ran 
trains into Sioux Falls on the 19th after a long interrup- 
tion. The storms did much damage as far north as 
Northern Minnesota, and the Northern Pacific and the 
Great Northern were interrupted by washouts. 

The broken levee at Gypsy Plantation submerged the 
Louisville, New Orleans & Texas road for over a mile, 
and the company bas had to build inclines so as to trans- 
fer trains around this break on boats. 

The St. Louis, Iron Mountain & Southern was blocked 
north of Texarkana by the rise of the Red River. 

rhe depredations of river pirates have been serious in 
many places. They sack houses when the inmates leave 
them to seek safety, and the owners on returning find 
everything of value gone. 

One noticeable feature of the floods has been the great 
value of railroad embankments as levees. In many 
cases they have been relied upon to protect where the 
ordinary levees have been washed away and broken 
down. The superiority of the railroad banks is doubtless 
due to the care with which they have been fortified and 
strengthened after the floods of previous years. 

Most of the railroads in the territory above referred 
to have two serious problems and all of them one. The 
first is to make a detailed estimate of the cost of repairs 
to roadbeds, which is as yet hardly possible, and to pre- 
pare for the large expenditures. The second is to esti- 
mate the effect on business for a year to come due to the 
losses suffered by the farmers. The crops may be so 
seriously damaged as to materially affect the aggregate 
grain production of the whole country; but the state- 
ments up to date are mostly conjectures. 


Sr. Lovuts, May 21, 1891. 


The city of East St. Louis is almost entirely sur. 
rounded by water. Temporary levees, or earth banks 
covered on the top and outer slope with gunny sacks 
filled with earth or sand, are the only barriers now 
opposed to the flood. These extend entirely around the 
city, and reach now to a height of from one to two feet 
above the present water stage. They are built on the 
tops of the railroad embankmentsand tracks which sur 
round and intersect the town in every direction. I per- 
sonally inspected these defenses yesterday and find that 
they are likely to prevent any further damage to rail- 
road interests and to property in East St. Louis. 

There are now but three lines open eastward from 
East St. Louis, these being the Ohio & Mississippi, the 
Louisville & Nashville and the Cairo Short Line. All 
the other roads from the east centring here come in 
over these three lines. Passenger traffic seems to be 
free from all obstruction, except some delay in trains on 
some roads caused by traversing circuitous routes. The 
Belc road is under water. Ali the lines running to Alton 
are abandoned between East St. Louis and Alton, a dis- 
tance of 20 miles. 

The handling of freight in East St. Louis is entirely 
stopped. Those roads which have their freight terminals 
on the west side of the river are uninjured, except for 
the circuitous routes necessitated to reach one of the 
three lines named. Some freight and passengers are 
being transferred to Alton by boat. 

The O. & M. embankment will serve as a sure barrier 
against the flood on the north side of East St. Louis if 
the teu:porary levee above described, along the line of 
the Vandalia (Pennsylvania) road should fail. This 
temporary dyke is 3 ft. high on top of the Vandalia 
track, for miles, with the water standing 2 ft. above 
the level of the track, or within a foot of the top 
of the dyke. The stage of water is one foot above 
the level of the yards at the east end of the Eads 
Bridge, and only the temporary dykes prevent the 
abandonment of all railroad traffic across the bridge. 
There is no present probability that the situation will 
grow any worse, and no prospect for any material im- 
provement for a week or ten days yet. 





The present flood in the Mississippi River at this place 


J. B. JoHNson, | 


SMay 27, 1892 


General Superintendent J. Q. Van Winkle, of the 
Terminal Railroad Association, of St. Louis, writes us as 
follows: 

In your issue of May 20, under the head of “ Floods in 
the West »nd South,” you state that “ . traffic 
across the Eads Bridge had to be suspended because the 
tracks of several or all of the the roads centring at East 
St. Louis were under water. The Burlington, the Alton 
and some other roads ran their passenger trains over 
the Merchants’ Bridge.” Your information must have 
been obtained from a wrong source, inasmuch as traffic 
‘* across the Eads Bridge” was never stopped for an in- 
stant. The only interference with traftic took place at 
the junction of our tracks with those of the lines reach- 
ing us from the north, while our connection with lines 
from the east and the south (with the exception of one 
of the latter whose tracks became submerged) 
was never interrupted. All the north lines arranged to 
run their trains over the tracks of the Obio & Mississippi 
and Vandalia roads, to which two roads we delivered, 
and from them received, the entire east and north traffic, 
passenger as well as freight. So far from suspending 
traffic, the Eads Bridge, during the entire period of the 
flood, pulled every passenger train that crossed the river 
into or out of the Union Depot, and all of its engines and 
crews were in servic day and night to handle the heavy 
freight business which came to it because of the failure 
of the other transfer agencie: at this point. 

Two fatal collisions of trains resulted indirectly from 
the floods, Near Greenville, Ill., on the 21st, at 6 a. m., 
a Jacksonville Southeastern locomotive on the Vandalia 
road, running there on account of the impassability of 
the Jacksonville track, ran into a Vandalia passenger 
train, killing an express messenger. Cause, running 
without proper orders. At Goldman, Ark., on the St. 
Louis Southwestern, on the night of the 20th, a pas 
senger train stopped by the floods was run backward 
some distance, and, by a mistake about meeting points, 
ran into a freight, killing nine and injuring 21 persons, 
most of them passengers. A sleeping car was over- 
turned and fell off a trestle into a bayou. 


intramural Railroad and Terminals in Jackson Park, 
Chicago. 

The systems of “ intramural” railroads and terminals 
for the World’s Fair Grounds at Jackson Park have been 
practically settled upon. The cut gives in general the 
route of the “intramural” elevated line, which has been 
recently changed considerably at the south end of the 
park. It parallels the south line of Machinery Hall, then 
skirts the lagoon near the live stock exhibit, turns east 
and runs north past the leather exhibit building, com- 
pleting the south loop around the Indian school, This 
change lengthens the line somewhat, making it 2%, 
miles between loop terminals. 

The “Alley” elevated railroad will enter the park at 
Sixty-third street, and will have a five track terminal 
above the transportation annex, asshown. The structure 
will be similar to that used for the park extension, 

The terminals for the Illinois Central, the Baltimore 
& Ohio and those roads that wil! use the tracks of these 
lines will be massed in 12 seis of three tracks each (the 
centre track being an engine track) branching from 24 
parallel tracks entering from the south. These 24 tracks 
branch from four main line tracks on the Illinois Uen- 
tral and the Baltimore & Ohio. 

The Western Dummy Company, which will build and 
operate the Intramural Elevated, has submitted its 
plans to the Committee on Grounds and Buildings, and 
in general they are accepted. The elevated structure 
will be a combination of steel and wood trestle, built 
principally of 12 in. x 12 in. timbers and 15 in. I-beams. 
The foundations will be either concrete or cribwork. 
The caps will be of 12 » 
be nearly the full width of the completed structure, that 
is, about 24 ft. The posts will be 25 ft. between centres 
wherever possible. Longer spans will be made when 
needed, as when passing entrances of buildings or 
crossing roadways. On top of the caps will rest four 
15-in. steel I-beams spaced to be directly under the rails. 
Upon these I-beams are placed the ties, rails and guard 
rails, as is usual in elevated railroad practice. The de- 
tails of the iron work have not yet been worked out. 

The cars will have two trucks, but it is not definitely 
decided what arrangement of electric motars will be 
adopted. Single motor cars, with motors on both 
trucks, and electric locomotives and motors on all 
trucks of all cars are being discussed. The current will 
be transmitted through the rails. The proposed locomo 
tive weighs 20 tons, has two pairs of drivers, coupled, 
with direct acting motors. 

The Illinois Central will make the proper connections 
to these tracks to accommodate the northbound and 
southbound trains. The Baltimore & Ohio will also ac- 
commodate itself to this arrangement. The depot for 
the Illinois Central and Baltimore & Ohio terminals will 
be a structure 150 x 300 ft., two stories high, and a re. 
ceiving shed 682 x 100 ft. The Pittsburgh, Fort Wayne 
& Chicago, the Pittsburgh, Cincinnati, Chicago & St. 
Louis, and the Lake Shore & Michigan Southern, will 
have their terminals at the southeast corner of the park, 
consisting of six systems of two tracks each, facing the 
Forestry exhibit, and east of the stock exhibit sheds- 
In order to reach the terminals these roads will make 
connections with, and use the South Chicago branch of 
the Illinois Central. 

The depot will be a structure 75 x 350 ft. facing the 
Forestry exhibit. ‘This arrangement will relieve the 
crush that would naturally result from the concentration 
of all trains at one point. 

The Intramural road will have stations to connect 
with the Alley elevated aud all surface road terminals 


12 timber, and their length will 
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At the the Illinois Central and Balti- 
more & Ohio they will connect their stations by means 
of covered footways, entering at the second story. The 
details of the terminal stations, tracks, etc., will not be | 
ompleted for several weeks. The specifications for the 
switches at the southwest 
tracks to have at least 900 ft. 
switches, tracks generally 13 ft. 
entres, 30 ft. at platforms, using 12° 30’ curves and No. 
7 frogs, split switches, 9° slips, all to be interlocked.” 
Since the map shown herewith was made it is learned | 
that the Pennsylvania and the Lake Shore & Michigan | 
Southern were unable to make satisfactory terms for | 
he lease of land known as the Willard tract adjoining 
the park where their entrance was to have been. They 
ire renewing the negotiations with the Illinois Central, 
which will possibly result in an agreement whereby the 
former roads will use the tracks of the Illinois Central 
rom Grand Crossing to Seventy-first street and into the | 
fair by the exposition tracks from Sixty-seventh to | 
venty-first street. This would bring the terminus of 
tworoads within ground devoted to railroad uses | 
the fair in | 


Alley elevated and 


main terminal tracks and 
“All 


between 


entrance are 


clearance 


the southwestern quarter of the site. 





Boiler for Johnstone Double Bogie Compound 
lL ocomotive. | 


| stated that such treatment i li 


z } 
Island Locomotive Works have contracted | 


double-bogie compound locomotives for 
entral from designs prepared by Mr. F. W. 
Superintendent of Motive Power of that 
pate The designs, except the 
given in the Railroad Gazette, Marc 
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rhe Rhode 
build some 
e Mexican 
hnstone, 


vad, and nted by him. 


er, were 2, 
has two independent boilers with inde- | 
uppliances rigidly connected in one frame 

two 


lent draf 
und carried o1 sets of driving wheels, six in each | 
mounted on a swiveling frame, one set being placed 
lof the engine. There are also two guiding | 
ks of the radial type, one under each end. The cy)- 
cted rigidly to the boiler frames; the 
xis, therefore, are arranged with swiveled 
o enable the driving wheels to assume a proper 
sition on the curves without cramping the bearings. 
f the Belpaire type, as shown in Figs. 1} 
in. in diameter, with the grates | 
201 two-inch tubes 15 ft. and 9) 
stays which hold up the crown sheet are | 
ude with thimbles and through bolts, asshown. Above 
e outside firebox the stays are secured by a copper 
vasher and screw cap nuts, 


each en 


are corne 
ecting I 


nts t 


} } 
0Lers al 


) 


i2 The shells are 52 


6 ins Chere are 


long. The 


lhe fire doors are on the side of the boiler, as the boil- 
i back to back with insufficient room for 
he fireman: h the firing is done from one side of 
he engine for both boilers. The back heads are stayed 
rons with pin connected braces running 
the shell. The longitudinal 


rs are plac t 


nce, 


heavy 
t sheet of 
eams of the shell 
wn in fig Underneath the shell at the centre is a 
he point where the centre bearing for 
1e swiveling frame is attached. 
for which these boilers were designed are 
:pounded on the Johnstone plan, which,as we have 
f j 


t re described 


ne Ww 


pressure 


. 

he f these engines are the most novel that 

vught out for some years, and the results 

service on the heavy grades on the Mexican Centra) 
I interesting. 
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ve been bre 
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New York Rapid Transit Commission. 


\t the meeting of the Supreme Court Rapid Transit 

mmission May 17, Chief Engineer William E. Worthen 
vas cross-examined by Mr. O. B. Potter. 

The witness said that the plans prepared by him con. 
emplated a st quarter of a mile along 
station platforms to be underneath the 
to extend along the whole front of one 


ation at every 
ulway; the 


lewalks and 


ock and connect with the streets on either side of it. This | 
excavation of the entire | 


the 
ith of the street up to the houses on each side for about 
20 ft His opinion was that of 
he owners of property fronting on the platforms of the | 
ations, about 90 per cent. would be glad to have their | 
asements opened to the platforms, or protected only by 
ized windows 


ould require, therefore, 


in each mile of the road. 


The question of damage or benefit to} 
adjacent property was not included in his estimates | 
f tl The fronts of the buildings on | 
}road way are chiefly supported on piers at the building | 
ne and extending down at leastas faras the subcellar. | 
considered it possible to underpin those columns 
thout shoring up the entire front of the building. He 
| done a great deal of such work himself; among other 
1ildings the old Society Building on Broadway had 
en so treated twice. | 
Che cross examination by Mr. Potter was very tedious | 
s to local details of the width of Broadway at various | 
ints, and the minor details of the eonstruction of the | 
ad as proposed by the witness. 
lhe counsel was confident that the methods employed | 
y the old practical builders in New York for doing | 
ch work were better than any which could be de-| 
sed by anybody else, and he tried very hard, but with- 
it the slightest success, to get the witness to say that 
he thought the old rule-of-thumb methods of work were 
better and safer than those which the witness practiced 
himself, 


1e cost of the road. 


ied with 
| would then come in contact 
| with the roofing plates. 


| essary 


are but jointed with lap welds, as | 


The witness considered it 
perfectly feasible to hold up : 
the superincumbent sand by | Preenn- 
tunneling under Broadway | 
by means of iron poling 
plates from three-eighths to 
one-half of an inch thick, 
resting on supports with a 
cutting edge in front, the 
chamfer being on top,so that 
the sand penetrated would 
be forced upward and com- 
pressed to a greater extent 
than in its original condi. 
tion. When the poling plates 
were to be shoved forward, 
he would inject in holes 
drilled in the iron roofing 
plates which had been in- 
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serted a preparation of coal 
tar,which would protect the 
iron and become incorporat- 





the sand which 
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of iron with coal tar would, ee 
in his opinion, protect the ° - 
iron thoroughly, as it had 

done to his knowledge for | 
45 years. At Houston street 
it would necessary to ¥ 
carry the tunnel under the “) 1". 
sheave pits of the cable rail- ' 
road, which are 24 ft. below — 
the street. It wouldbe nec- ~ eabihencd 
there to carry the 
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bottom of the tunnel to 41 

ft. below the surface, or 

just above the tide level, a 
and he considered that the 

ground water 
found at about that level. 

In response to a question by Mr. Potter, Mr. Worthen 
confirmed the statement made in his direct examination 
that if Broadway had to be opened from the surface for 
the whole or greater portion of the way between the 
Battery and Thirty-third street, the construction of the 
road would be injudicious and impracticable. 

Those who know Mr. Worthen can readily understand 
the pleasant yet forcible manner in which he stated to 
his persistent cross-examiner that he had made mistakes 
in the course of his professional career, and that he had 
profited by them, and that he knew more than most of 
the so-called practical men and was better able to con 
duct difficult work than they. 

At this point in the proceedings Mr. S. Riker filed an 
appearance before the Commission as representing the 
Sailors’ Snug Harbor property ou Broadway from Astor 
Place to Tenth street, and Mr. S. P. Nash filed an ap- 
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would be 


| pearance on behalf of the Corporation of Trinity Church, 


so that it appears as if some of the owners of important 


has the high pressure cylinder inside | property affected by the proposed road had at length 
, the low pressure piston being annular. | come to the conclusion that the Rapid Transit Commis 


| sioners’ plans were not altogether acceptable. 
| The next witness was Richard Deeves, a builder, who 
| apparently volunteered his testimony, presented in the 
| form of a rather diffuse typewritten document which he 
| read to the Commission. With reference to the proposed 
mode of constructing the tunnel and of underpinning 
the front of buildings, as proposed by Mr. Worthen, the 
| witness was of opinion that such a method might be 
pursued with success with interior isolated columns in a 
building, but not where piers supported the front walls. 
With reference to the difficulties of safe construction in 
the fine sand, the witness gave some instances of the 
failures of sheet piling in the fine sand near Mercer 
street, where owing to the negligence of the foreman of 
the laboring gang trenches had caved in and damage to 
the adjoining buildings had ensued. He thought that 
from Wall street to Thirty-third street on Broadway 
only about one-half of the buildings had deep cellars, 
and he considered that the foundations of Trinity and 
Grace churches would be imperilled by deep and wide 
excavations on Broad way in front of them. 


Mr. Bowers next took the witness in hand, and put on 
record the facts that he had never constructed a tunnel, 
nor was he an engineer, and that his paper, on which he 
had been occupied from about 8 o'clock to 2 o'clock on 
the previous night, had been prepared without consulta- 
tion with any engineer. The further cross-examination 
was devoted to bringing out the rather crude and un- 
digested notions of the witness as to what he would 
propose in place of the plans of the Rapid Transit Com- 
missioners. 

The Commission then adjourned to Thursday, May 
20, at 2p. m., at which time Robert L. Darragh took the 
stand and was examined by Mr. Potter. Mr. Darragh 

~ is a master builder of 
* af rrveds 7 Balch many years’ experi- 
ence in New York 
City, and was Croton 
Aqueduct Commis- 
sioner for some years 
prior to the passage 
of the charter of 1870, 
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OLD COLONY RALLROAD,—RESULTS OF TESTS OF SIMPLE LOCOMOTIVES 169 AND 235 AND COMPOUND 










LOCOMOTIVE 232 ON THE 








THE RAILROAD GAZETTE. 


[May 27, 1902 


New YorK EXPRESS FREIGHT BETWEEN Boston AND FAL 





RivgerR.—TEsTs MapDK ON RouND Trips, 98 Mites, Oct., Nov., Dec., 1591. 
| Compound Locomotive No. 232 
| Simple Locomotive No. 169. Simple (O.C. Standard) Locomotive No. Trip 1, w ne Pocahontas Coal. ‘Trips 2,3 
*ocahontas Coal, 225. Pocahontas Coal. and 4 wilt h umberland Coal. 
1. 2 3 4 1 2 3. | 4 3 2 3 4 
B) Wemthner. «os vcniccccccndse. oe Vn dines Hoceeneesccetsonns Rainy. Cloudy. Clear Snowing. Clear. Clear. Clear Clear. Cleudy. Clear Clear. Clear 
Z| Condition Of Padd.......0. seccccccsceccgessrccccceces Wet Good. Gocd. Wet. Good. Good. Good Good. Slippery Good, Good Good, 

} Size of exhaust nozzle, single or double............ Single, 44 in. diameter Single, 434 in. diameter, _ Single, 444 in. diameter. ry 
{ Weight of train in tons of 2,000 lbs , excluding the 376.0 338.04 | 357.2 376.0 366.6 | 404.2 385.4 394.98 385.4 357.2 404.2 413.6 
locomative and tender... ........6.+se-seeeeeeee } . : ; ; a 
5 Average number of cars on round “eye ia teach oon 20.0 10 | 19.0 20.0 19.5 21.5 20.5 21.0 20.5 19.0 21.5 22.0 

6 Maximum boiler pressure by gauge.. guressevbe | 152 14 | 153 149 174 172 174 172 190 185 185 185 

7 Minimum TOE © EPS Ps . eescqneqncensete | 134 13u 134 126 149 140 136 1% 160 160 160 155 

8 Average S + se ee RE } 143.2 143.1 | 144.6 139.5 160.6 159.0 159.4 156.2 176.4 175.5 173.7 otit.3 

9 Prevailing points of cut-off................0.eeeeee | 6.5in. 6.5in. | 6.5 in, 6.5 in 7iv.& Win.|7 in. & Win, Tin. & 0 in. 7in.& Win, 12 in. 12 in 12 in. 12 in. 

10 Time made up in minutes........... ......+ -- ...-| None None. None 4m. 268 >m. 7s. None. 5m, 35s llm.43s None. None. Im. 5s. lus. 45 8. 

ll Aggregate intermediate stops .............0.0+0+6s 7m. 168. 16 m 20s . | lim. 25s Z2m.26s8. 13m.78. 43m. 338. | 19m. 35s 1:14:8 8m 50s. 10m. 158.) 1§m,.56 11m. 55 8. 

12 Time during which power was developed.......... 3:57 2 2:58:1 2:57 :38 2:31:33 2:55:49 2:47:29 2:43:57 2:43:9 ¥:42:39 »:45:5 2:45:30 

13 Schedule time in motion... Vinadthewansapsospsatescente : 3:48:20 ‘ 3:48 3:48 

14 Actual i, A Te eee 3:54:9 3:56:20 3:43:34 3:42:53 27 3:42:25 3:36:17 3:5 3:43:15 3:46:55 3:46:15 

15 Average speed, miles per hour................++++5+ 25.1 247 26.4 26.5 26.5 27.2 2: 25.8 26.0 26 0 

16 Ac tual weight of I Cit cup cnscecenasasncests 8,119 7,439 7,869 6,798 5,681 6,333 4,2-3 4.35% 4,807 1,738 

17 yood used. . 560 500 400 350 400 100 100 400 400 400 

18 Average weight of coal burned per sq. ft. of grate 109.6 99.3 111.3 96.4 80.8 92.6 58.3 61.3 68.2 66.1 
POS DDE e006 coe sctceneeeoesdnn Mb cesec tee ceseeeses 

19 ) Number of miles run per ton (2,000 bs.) of coal. -- 24.2 27.9 4 26.4 24.7 28.9 27.8 34.5 31.4 i6 2 45.1 49.2 41.1 

“pounds of coal used per mile. ...... 82.8 71.8 75.9 80.3 69.3 71.9 58.0) 64.6 43.4 44.4 19.9 18.3 

21 We ~ of ashes and unconsumed coal in ash pan 608 555 646 733 133 461 355 363 377 503 364 iid 
ONE BLODSR. cover cvecsvsssessccadacgespecocescoss os 

22 Weight of cinders or sparks in smokebox.......... 667 556 564 605 393 440 244 196 0) 254 £20 198 

2 “ combustible utilized..................... 7,044 | 6,123 6,429 6,691 6,112 6.285 5,242 934 3,836 3,754 4,473 4,254 

4 Percentage of ashes and unconsumed coal in fire 7.31 7.67 8.45 9.13 6.24 6.41 6.08 ». 60 8.54 11.15 7.2 8.46 
ee ee Se arr ere 

25 Percentage of cinders in smokebox............. 8.02 7.55 7.39 7.53 ». 66 6.12 4.17 3.92 4.53 5.63 4.35 4 04 

26 “combustible consumed.............. } 84.70 84.60 84.20 83.30 88.10 87 47 89.75 91.38 86.90 83.20 88.40 87.50 

27 Average temperature of feed water . ............ ms | 64 65 65 60 She 59 57 53 57 ; a) 

2s Weight of water drawn from tender........ MAS 2,000 | 46,750 51,875 4,¥50 43.375 46,625 41.750 42,575 37,625 6.750 9,12 38,500 

SD Waste Of MPSS R ccna tes cso oie sc cbce Gis ede cosees 67 | 81 62 71 150 143 130 it YN 85 Ox _ 108 

30 Weight of water evaporated...... 51,933 46,669 51,813 4,179 43,225 46.482 41,620 42,764 37,527 16,665 39,027 38,396 

31 Actual evaporation per pound of coal 6.39 6 63 6.96 6.58 6.36 6.59 7.32 675 8.8 8.43 7.97 8.11 

32 Equivalent evaporation from and at per 7.67 7.95 8.30 8.26 7.69 7.97 8.85 8.16 10.74 10.22 %.68 9.55 
POUNA Of COME. 225 ccs Haslassivde- outers 

33 Equivalent evaporation from and at 212° per 8.84 9.14 9.67 9.71 8.55 8.94 9.60 8.72 11.9% 11.86 10 58 10.88 
pound, combustible........ 

34 Coal used per car inile lilies: os BP, ee a 4.14 3.98 3.39 4.01 3.56 3.68 2.82 3.08 » 1 3 2.32 2.19 

swateer™* * 7...- tine “ee 5.49 76.46 27.83 7 54 22.62 22.06 20.71 20.78 18.68 9.7 8.5 17.81 

ae “ “ hour while develo ing MOWER <cc.0... 17,604 16,432 17,504 18 304 17,152,7 15, 8% .2 15,414.8 15,664. 4 13,348 13,529 14,140 13,911 

37 = yaieo ee per sq. ft. of heating ope. 13.95 | 13.02 13.87 14.50 11.84 10.95 10 64 10.82 10.22 9.% 10.44 10.27 

38 +f 7 oe a * grate = - 921.26 864 34 921.26 963 .37 902.7 834.9 811.3 824.4 728.8 712.0 744.2 732.1 


| 


Coal used includes that used in banking overnight at Fall River. 


PRINCIPAL DIMENSIONS OF ENGINES. 


ry arate ees: PPA s Sheethehbnks's on No. 169. No. 235. ( ‘ompound No. 232. 
SR OE WURID sok v0 0:8 6k donc ctcdechedatane hei “a dtiewe 55 in. 52 in. 5 in. 
COUR SNRNIR. o cccsccvocesenels sc csab ch Seehbwese dapegseds 19.2 sq. ft. 19.2 sq, ft. 19 2 eq. ft 
Pe SE OR MO. x: de tha cos aFeuhas duabetecasceeesdecss 2 711 215 
Heating surface............ sn chenendé inciesbece 1,262 sq. it. 1,372 sq. ft 1.354 sq. ft. 
Diameter of cylinders... de akases Halt Uaeth ncaiiexo.ses eb 18 in. 18 in, 20 in. and 28 in. 
SE Cc ane cdichobs dt kbp inde edivedsesieccies ee 2? 24 =o in, 
Diameter of driving wheels ..... ............. Syoy Fe | a C..% 69 7 
Travel of valves..... ..... iinet > tdbdinOabd hed <gode deen. 6% ** 5 64“ 

Oe) RS aE RE a ree ae 13g“ % * 1 ; 
~~ clearance of valves....... deece, 06 cove oS ‘ohios | ia :* a 
RES FR SA VT Cee eee } v3 


The witness stated that he considered the proposed 
method of construction impracticable as a whole chiefly 
on account of the lack of roomin the tunnel to handle 
the great amount of material to be removed, and the 
variety of operations to be directed in this confined 
space, particularly in the case of there being rock from 5 
to 8 ft. below the surface of the street, as would 
be the case all along Broadway from near Tenth 
street. It would be almost impossible to do the 
work without opening the street or shattering the 
various pipes and other substructures. From a fami - 
iarity with the sewers and water pipes on Broadway, of 
which he had had charge during his term of office as 
Croton Aqueduct Commissioner, he did not think that 
the profiles presented by the Rapid Transit Commission- 
ers correctly represented the location of the rock nor its 
character under Broadway above Waverley Place. At 
any rate, it would be impossibie to provide for the re- 
construction of the sewerage on the entire length of 
Broadway without opening the surface of the street for 
the whole distance along both sides of the street and 
building new sewers and adjusting the house connec- 
tions with them. On examination of the exhibits ac- 
companying the report of the Commissioners, it ap- 
peared that nothing was said about the location of the 
Broadway sewers, nor the proposed methods of recon- 
structing the sewerage system before, during or after 
the construction of the proposed sub-surface railroad. 
With reference to the possibility of building the tun- 
nel in the proposed manner without opening the street 
except as regards sewers, Mr. Darragh thought it was 
possible to do almost anything with the expenditure of 
sufficient time and money, but he did not consider it at 
all feasible to do the proposed work without loosening 
the sand and having it run into the cut, cxcept at such 
expenditure both of time and money as to preclude the 
possibility of the work being done by any persons who 
would hope to receive remuneration for their expense 
from the travel which would come to the road. In lower 
Broadway, the witness stated, there was a good deal of 
loose sand and some pockets of quicksand. He men- 
tioned the case of the excavation for the cellar of a 
building near the Merchants’ Hotel in Cortlandt 
street, which had been made by him a num- 
ber of years ago when acting as foreman for 
the contractors for the work. Water was 
encountered, and they pumped water and sand out of the 
excavation until the Merchants’ Hotel, which was some 
10 ft. distant from the pit, moved bodily 2 or 3 in. away 
from the adjoining building. As for supporting the 
front piers of buildings on the street by shoring them 


OF 3 


und Locomot 


Comp 


from below without opening the surface, in the manner 
proposed by Mr. Worthen, the witness thought that 
sufficient bearing could not be obtained for the shoring 
without driving piles, which would 
opening of the street. For all the older buildings along 
Broadway, he thought that it would be necessary to 
shore them up at the second story from the surface of 
the street. 

Mr. Darragh did not know anything of the freezing 
process mentioned by Mr. Sooysmith. 
supposed almost anything could be done if time and 
money enough were expended on it. He thought that 
it would take about 10 years to get from the Battery to 
Union Square by the plan proposed by the Commission- 
ers. The Commission adjourned until Monday, May 23 
at lp. m. 


The Old Colony Compound, 


We are permitted to publish the particulars of some 
very careful comparative tests of the Old Colony Com- 


This compound locomotive was built in the Old Colony 
shops, and Mr, Lauder, Superintendent of Rolling Stock 
is responsible for the designs in all particulars except 





that nothing more need be said here, 








tive 


| southern shores from St. 
necessitate the | 


the south, 
| which double tracks will run.on one side 


The B. & O. and the Staten Islana Rapid Transit. 


The plans for the improvements of the Staten Island 
terminals of the Baltimore & Ohio and the Staten Island 
Rapid Transit have been made public during the past 
week, and the developments in the terminal facilities 
already begun will take two or three years to complete 
and cost upward of $1,500,000. The terminal improve 
ments will extend along the water front at St. George 
for nearly a mile, and wil! run back as far as Jay street, 
South street and Richmond Terrace. 


rhe first step in these developments will be the con- 





Old Colony Rai 
struction of the new ferry slips and stations for the 
rapid transit roads, which follow the northern and 


George asa centre. The pres. 
ent ferry slips are situated at the foot of Wall strect, St. 
George. These will be torn down by the end of the pres- 
1,200 ft. to 

station from 
to Tottenville 


ent year and two new slips constructed some 


opening directly intoa new 


and Arrochar and on the other to Erastina and the Bal- 


He said that he! 


timore & Ohio main tracks. The large triangular space 
between these tracks will ultimately be leveled down 
and become part of the new freight yard ; for the pres- 


| ent this space, as well as all the ground between Jay 


.| for passengers will extend from the 


| trains, 


| 
| 


pound and two simple locomotives on the same road. | 


the cylinders, valves, starting valves and receivers. The | 
dimensions and weights of the engines, and all the par | between them will be a dock large enough to receive 
ticulars of the tests are given so minutely in the tables | ocean steamships so that freight can be loaded and un- 


| erected two covered freight piers, each about 
,| length and 


street and the water front, will be idle. A foot bridge 
second story of 
the new station to Jay street, giv ing easy access to all 
All teams and trucks using the ferry will pass 


in and out by way of Ferry avenue, thus avoiding 


the necessity of crossing the main tracks and interfer- 


ence with the foot passengers. 

On the site of the present there will be 
500 ft. in 
parallel with the two piers already built 
there. These will be known as Piers 3 and 4, and will 
be used by the railroad company for storing and handling; 


ferry slips 


‘ joaded directly from the cars. 





Pied 


— 








ag NC | SEROMA A et ERNIE BANG 2 





ded ee 


hea eT Et 


ne seat 





Oa A: I SIR IMEI 


So TM MAES REA 


ated © : 


Keith CL, 


sage 


Me 


May 27, 1892) 


| THE RAILROAD GAZETTE. 


885 








l'o accommodate the increased business the plans pro- The makers are Messrs. D. Saunders’ Sons, Yonkers,| All other buildings will be moved west of the Kinzie 


vide for the enlargement of the present freight yard on 
the present site, until it has a capacity of 1,500 cars, with 
about 25 tracks. This enlargement will be gradual and 
as necessity demands. 

North of piers | and 2, which are already constructed, 
there will be two open piers for storage, one about 500 ft. 
long, and the other about 350 [t., for discharging rough 
freight directly from the car and loading on lighters. 
Between these there will be three transfer bridges for 
oading cars on floats. North of these open storage piers 


the plans provide for two coal piers, of which one is al 
ready constructed. 


rhe present ferry and train service will be increased as 
the traffic demands, and 
over the 


local trains will be ranning 
saltimore & Ohio tracks as far as Cranford, N. 
J., within the present year. The B. & O. will probably 
erect its new shops at or near Erastina. 


At present 30) cars are being handled daily over the 


Arthur Kill bridge at St. George, and 12 car floats and 23 
ther vessels are in The company has a 50 car 


use, 


Power Machine 


freight yard at the foot of Grand street, Brooklyn, a yard | 
at Thirty-seventh street and pier 27. East River, New | 
York, also at pier 1, and a yard at the foot of Seven- 
teenth street, North River. Bids for the new ferry slips | 
and railroad station will be opened on Thursday, May 26, 
and the contracts awarded on Saturday, the 28th. 


New Pipe Cuiting and Threading Machi-e. 


[he engravings show a pipe cutting aud threading 
nachine of new design to be driven by belt power or by 
hand. The combinations of the different parts are 
simple, having few removable parts, combining in a 
form a good arrangement for cutting and 


! 


ompact 
threading pipe. 

The power machine has the cone-pulley at right angle 
to the ways. Though there are but two steps on the 

one, four different speeds are secured by attaching the 
cone pulley and pinion to the shaft by a slip bolt. 

[The band machine is so arranged that the relative 
speeds of the crank and the large gear driving the 

pindie may readily be changed, thus giving the opera- 
tor whatever advantage of gearing may be necessary 
for the size of pipe being cut or threaded. This is done 
by changing the crank from one shaft to another, three 
such changes being provided for. Two cranks may also 
be used at the same time, one on each side, thus enabling 
two to work at the machine, though ample power is 
provided to enable one man to thread or cut 4-in. pipe. 

The cutting-off head is arranged with a cool slide and 
self-centring V jaws to steady the pipe while being cut 
off. It is also arranged to use adjustable expanding or 
solid dies. The carriage with cutting-off head and die is 
moved by rack and pinion, worked by a hand wheel. 
lbe gripping chuck for holding the pipe is of the stand- 
ard universal type. 

At the rear end of the spindle, on the face of the large 
driving gear, is a two jawed, self-centring chuck to 
centre the pipe, doing away with bushings or guides. 

rhe die shown in place on the machine is adjustable 
by the movement of a ring in which there are cam slots 
that operate to open and close the chasers for 24 in. to 
4in. by a worm, 2 in, and smaller sizes by a lever as 





| the present old depot at Randolph street. 


IN. Y. 4 
| 


Fair. 





It is estimated that twenty-five or thirty millions of 
passengers will have tobe carried into Chicago during 
| the World’s Fair, and the Chicago Evening Post has fig- 
ured out that this will require an average of 14 heavy ex- 
tra trains on each road every day during the six months 

| the Fairis open. To prepare for this long continued 
| rush it is estimated that $10,000,000 will be spent by the 
| railroadsin improvements, and the reporter has sum- 
| marized the facts that lead him to this conclusion. His 


Improvements on Chicago Railroads for the World’s 


street bridge. The express office building will be made 
into waiting rooms. A new five track bridge is to be 
constructed across the river at Kinzie street to replace 
the present double-track structure so that the frequent 
delays of trains will be avoided, The block system will 
be employed and the yards will be interlocked. The ca 
pacity of the gas house at Ada street, where the Pintsch 
as used on cars is manufactured, is being doubled. 
Tearty-aoven miles of second track are now being laid 
j}down near Chicago. New tracks are being laid from 
| Desplaines to Barrington and from Spring Bluff to Lake 
Bluff. One hundred and twenty new passenger coaches 
and 60 new locomotives have been received. 
| At the Union Depot on Canal street, between Madison 


| and Adams streets, extensive alterations and improve- 
|information seems to be . authentic, though it | ments have been decided on. This depot is used by the 
is not written ont with the precision desir-| Pittsburgh, Fort Wayne & Chicago, the Pittsburgh, 
lable, and some of the orders for new cars and | Cincinnati, Chicago & St. Louis, the Chicago, Milwaukee 


‘locomotives seem to be either exaggerated or prema 
| ture. We copy the main portions of the article. 
There are in Ciicago six terminal stations used by the 
| 20 passenger roads. These are the Central, the Chicago & 
North western, the Union, the Grand Central, the Van 
Buren Street and Dearborn Street stations. ‘They all 
occupy comparatively central locations and each is 
j}amply sufficient to meet all ordinary demands, but they 
| are all except one admitted to be inadequate to meet the 


PIPE CUTTING AND THREADING MACHINES 


i be enlarged. 


———_ of World's Fair business, and five of them 
wi 
The Central depot, at the foot of Lake street, now 


c., C., C.& St. L. R. R. and the emp , 
Michigan, will be abandoned. The IIlinois Ce 





| & St. Paul, the Chicago & Alton and the Chicago, Bur- 
| ington & Quincy roads. The waiting-room and bag 
| gage-room capacity will be largeiy increased. A portion 
of the Fort Wayne freight depots east of the depot will 
|be torn down and four additional tracks laid. Two 


| of these will be set apart for the roads coming in from 
the North and two for those fromthe South. Additionai 
| relief will be afforded by the withdrawal of the Milwau 
which 


'\kee & St. Paul's suburban business, will be 


specially provided for at some point between Lake and 
Madison streets. The Burlington's suburban business 
will probably be withdrawn from the Union Depot and 


| used by the Illinois Central, the Michigan Central, the | a suburban depot built at Harrison street. The changes 
& West | 
ntral’s ex- | 


to be carried out at this depot will probably cost $150,000. 
At Dearborn Street Station the Atchison. Topeka & 


nditures on account of the fair will amount to $4,000,-| Santa Fé, the Chicago & Erie, the Chicago & Grand 
300, though more than that may be required before all| Trunk, the Chicago & Eastern Lilinois, the Louisville, 


the work already undertaken is completed. 
of the amount will be spent on the erection of a new 
assenger depot on the lake front at Twelfth street. 
his will be an attraction architecturally, and will be 
equal to all the demands that may be made upon it. 
The train shed, containing eight tracks, will be 126 ft. 
wide and 600 ft. long. The waiting-room will be 150 ft. 
long by 100 wide. 


and baggage-rooms will be on the street 


level, The 


building will be fireproof, constructed entirely of brick, | 


stone and steel. Itis understood that the suburban 
business of the Illinois Central will be handled from 
The other 
companies using these Lake Front stations have little or 
no suburban business. 

Another part of the Illinois Central's work is the ele- 
vation of the tracks between Forty-seventh and Sixty- 
ninth streets. A block signal system is to be established 
beween Randolph street and Sixty-seventh street. This 
road will order a large number of additional coaches and 
locomotives. The estimated cost of all improvements 
is as follows: 


New depot.......... se cabinets ceil $1,000,000 
Elevating track .... saat mite deiknannabbvade 842,000 
Block signal and interlocking system.................. 175,000 
ED Fare ee os 30,000 
Platforms, fences, etc............. ee 27,690 
Locomotives, 50 at $7,000 eich... .. te Neveu 350,000 
Passenger coaches, 500 at $3,500 each eee 1,750,000 


Total (taasaginsnee ban ove $4,174,600 

It is estimated that these facilities will enable the 

Illinois Central to handle 21,000 passengers an hour. To 
do so it will have to run trains out every five minutes. 

After the Illinois Central the Chicago & Northwestern 


will perhaps expend most. It is already actively en- 
gaged in the work and expects to spend $3,000,000 or 
more. A large part of this will be spent on second track 


outside of Chicago. When the fair opens the North- 
western will have virtually a double track from Chicago 
to the Missouri River. The most costly part of the im- 
provements will be in Chicago. Among them is the 
doubling of the capacity of the Wells Street Depot and 
yards. The storage tracks for passenger cars will be 
moved west of the river, and the space now occupied by 
them is to be covered over for depot space. The present 
depot will be devoted to the th h passenger trains, 
and the new space to be inclosed will be used for subur- 
ban trains, Fifteen new tracks will be placed under 





shown, The capacity of the machine is from }<¢ in. to4 in, 


roof. 


One-third | 


The waiting-rooms, ticket offices | ranged and the space enlarged. 


are making new sleeping cars for its use. 
Central will order 3) new passenger locumotives. Its 


New Albany & Chicago and the Wabash roads have 
their terminals. The six tracks in the depot will be in- 
creased to nine. The present baggage rooms are to be 
moved to Plymouth place. The yards will be located at 
Eighteenth street, where another station will be built 
and passengers for the south part of the city will be 
landed there. The ticket offices are now being rear- 
The alterations and im 
provements, it is estimated, will cost about $35,000, 

Three roads occupy the Van Buren Street depot. 
These are the Lake Shore & Michigan Southern, the 
Chicago, Rock Island & Pacific and the New York, Chi 
cago & St. Louis. Extensive improvements are con 
templated, although the details of the changes have not 
been a decided on. They include additional 
tracks, the enlarging of the waiting-room and baggage 
room and the general improvement of the depot building. 

The Grand Central depot is equal to all the demands 
that can be made upon it. Itis occupied by the Wiscon 
sin Central, the Chicago, St. Paul & Kansas City, 
and the Baltimore & Uhio. It was opened a year ago, 
and is one of the largest and best equipped passenger 
stations in the country. Passenger trains can be re 
ceived and sent out at least every five minutes, It is 
expected that 100,000 passengers a day can be handled 
without trouble or confusion. 

EQUIPMENT OF THE ROADS TO BE IMPROVED. 

All roads running into the city will increase passenger 
equipment by adding locomotives, baggage cars, chair 
and parlor cars. It has been an open secret for some 
time that the Nickel Plate is to be thoroughly equipped 
as a first-class passenger road between now and next 
spring. Notless than $3,000,000 will be spent in thus 
equipping it, and, in conjunction with the West Shore, 
an additional through route will be provided over it from 
New York. 

The Michigan Central has ordered new equipment 
for through train service between Chicago ond Buffalo, 
Itisnow turning out new passenger coaches every 
month from its shops at Detroit, and the Wagner shops 
The Michigan 


expenditures on account of equipment will amount to 
something over $1,000,000. 

The Big Four road expects to have independent tracks 
to the city limits before the opening of the fair. It now 
runs from Kankakee over the Illinois Central tracks, It 





may still use the terminals of that company, or possibly 
it may change over to the Grand Central Station. The 











number of trains will be increased, and about 200 pas- 
senger cars will be added to the equipment. — 

The contemplated improvements on the Chicago & Al- 
ton approach $1,000,000. Most of this will be for equip- 
ment, and the balance will be expended on improving 
the terminal facilities. The Alton proposes to have bag- 
gage rooms of its own in addition to those furnished by 
the Union Depot Company. It is now negotiating for 
several buildings on Canal street, where all baggage not 
immediately called for will be stored. About 100 new 
passenger coaches, and from 25 to 50 locomotives will be 
vided to the present equipment. 

Orders have been given by the Burlington road for a 
large number of new cars and 50 locomotives. 

The Chicago, Miiwaukee & St. Paul road will expend 
about $2,000,000 for new rolling stock. 

The Atchison, Topeka & Santa Fe will require about 
100 additional cars and 50 locomotives. The estimated 
<——e is $1,500,000 to $2,000,000 for improvements. 

‘ive new vestibule trains have been ordered by the 
Chicago & Erie road, and contracts have been let for 75 
passenger coaches and 28 locomotives. The cost of the 
whole will be over $1,200,000. 

Rock Island officials have not finished their plans for 
the handling of World’s Fair business. 

The roads not mentioned, the Monon, the Eastern 
(llinois, the Wabash, the Grand Trunk, the Pennsyl- 
vania, the Lake Shore, the Panhandle, the St. Paul & 
Kansas City and the Wisconsin Central are not yet pre- 
pared to say just what they will do. The fact is, all the 
roads seem to be vying with each other to see which 
can do the most in this direction. If anything is want- 
ing it will not be on account of the meagreness of rail- 
road expenditures on the fair’s account. 

VISITORS TO-BE WELL CARED FOR. 


Arrangements have been made for taking care of the 
visitors on the most perfect plan possible. A company 
has been organized, the duly authorized agents of which 
will meet every train coming into the city. They will 
have lists of hotels, boarding houses and private families 
that will entertain guests and the rates of board and 
lodging at each of the different places. They will give 
the proper directions for reaching the different places and 
will contract for whatever accommodation may be re- 
quired, so thata ger may know exactly where he 
is going to stop, and what it will cost him before he 
leaves the train. 

One or more central warehouses will be secured by the 
roads for the storage of unclaimed , and all bag- 
gage not claimed within the 24-hour limit will be sent 
there. These warehouses will be divided up into com- 
partments numbered from 0 to 9 consecutively, and 
each piece of baggage will be sent to the compartment 
which corresponds with the last figure of the check. 
For example, a check numbered 28,560 is presented. The 
baggage has been sent to the central warehouse and 
placed in division No. 0. The check is presented, and 
the baggageman goes to that division without loss of 
time, finds the piece of bag; e, ana delivers it to its 
owner. Each division will have as many subdivisions 
as there are roads using that warehouse, and the baggage 
will be piled up by roads as well as by final numbers. 





Hydraulic Rail Bender. 





We show a novel rail bender made by Messrs. Watson 
& Stillman, of New York, which seems to have some de- 
cided advantages over the screw benders. While it is 
somewhat heavier, it can be worked by one man and is 
more compact to handle and operate. The makers say: 
‘* Our experiments have shown that it was not the meth- 
od of bending, but the long spacing which sprung the 
rail up, so that a very heavy hook to catch the web was 
not necessary.” 

The ram may be run in and out without pumping for 
a distance of 344 in. This allows the tool to be placed 
over the rail and the ram brought up to its work on the 
rail head, when a few strokes will bend the rail tothe 
desired curvature; it may then be slid along easily and 
another pressure given. The ram is graduated to show 
the spring of rail and has a loose steel head which fits 
the head of the rail which is being bent. 

In a recent test in service two men bent forty 30-ft. 
90-1b, steel rails in one day, where previously 20 had been 
the best work of six men with screw benders, and one 





rail was bent perfectly flat on 45 ft. radius in 1'¢ minutes 
on 16-in. centres of application. 





Standard Locomotive Tests. 





The Committee appointed by the American Society of 
Meche nical Engineers to report on a “Standard Method 
of Conducting Locomotive Tests” has prepared a pre- 
liminary report. The action of this committee in this 
matter has been looked forward to with interest by all 
mechanical engineers connected with railroads, and it is 
generally expected that the recommendations of the 
Committee will be followed by those making tests in 
the future. The report is not quite what would naturally 
be expected of such a large committee, consisting of 
some prominent mechanical engineers, as it does not 
describe what would be strictly termed a method of 
conducting locomotive tests. 

The work of this committee was divided into three 
sections, one having charge of the boiler tests, another 
the dynamometer car work, and the third the indicator 
work, 

It was expected that this committee would discuss 
to some extent the comparative values of a shop and | 
road test. As it is, nothing is said that would indicate 
the opinion of the committee on this subject. Consider- 
able attention has been given in the last few years to the 
possibility of making shop tests of locomotives for the 
reason that such tests seem to be the only ones that can 
be made with anything like a uniform set of conditions, 
and it was hoped that the committee would take up the 
matter and dispose of it in one way or anotheras it is 


THE RAILROAD GAZETTE. 


of several prominent roads to make shop tests instead 
of road tests for certain classes of investigation. 

The report reads: 

It is desirable, therefore, that locomotive tests be al- 
ways made with a special train when possible, so that 
the same cars are used for the different trips, and the 
weight of train is uniform. The speed of the train can 
also be under control, and the tests not hampered by the 
rules governing a regularly scheduled train. Special 
and peculiar apparatus is employed by nearly every 
different experimenter as having some extra merit of 
convenience or accuracy. and we have endeavored to as- 
certain the best practical instruments and methods for 
the various measurements, and to illustrate or explain 
them. 

When a dynamometer car is not used: As a final 
basis of comparison of locomotives, we recommend 
as a unit the number of thermal units used per in- 
dicated horse-power per hour. The object in view 
in testing a locomotive will determine the methods em- 
ployed and the extent and kind of data necessary to 
obtain. Some tests are made to ascertain the economy 
of a particular kind of boiler or firebox; others, the value 
of employing compound cylinders; others, to ascertain 
the relative merits of certain coals for locomotive use. 

As a practical and commercial unit the amount of coal 
used per ton-mile may be used. 

Fora coal test we give a separate method and test 
blanks, Form D, for tabulating results: 

For a unit of comparison of boiler test we recommend 
the number of thermal units / taken up every hour by 
the water and steam in the boiler. 

For a measurement of the resistance overcome in 
hauling a train, a dynamometer car is essential, and we 
give a method of operating a dynamometer car and of 
recording results. 



































Hoy i 


Bender 


Hydra Rail 


As a final unit for comparison for a complete test of a 
locomotive we recommend the thermal units of heat 
used per indicated horse-power per hour. The data 
necessary for this are given on Form C., 

For a uniform method of recording results of indicator 
tests we recommend the blank Form A. 

For tabulating general results Form B is presented. 


In form “ A” 
fuel per indicated horse power is intended to 


the water per indicated horse power and 
be re 
corded, but it is not stated how the indicated horse 
power per hour is to be determined in order to make 
these records. 

It is also noticeable that no reference is made to the 
lost work during an application of the brakes. No fair 
comparisons can be made between the results of two 
tests if in one case the train has to be slowed down or 
stopped much more frequently than in the other. 

The report recommends: “‘As a final unit for compari- 
son for a complete test of a locomotive we recommend 
the thermal units of heat used per indicated horse power 
per hour.” 
compariscn where the indicated horse power can be de 


This is certainly a very satisfactory basis of 


termined, but no onehas yet devised any accurate method 
for getting the equivalent or true average of indicated 
horse power per hour of ‘locomotive under actual run 
ning conditions, and we notice the committee has noth. 
ing to say about this; therefore, one may assume that 
we shall have to adhere to the old basis of coal per ton 
mile or perhaps thermal units per ton mile for the pres- 
ent. But this last basis is of no value except when the 
track and conditions are identical and we have no 
means of comparing locomotives tested under different 
conditions on different road beds. 


The waste from the injector should be ascertained 


by catching it in a vessel conveniently attached (see fig. | 


187*) or by starting the injector several times in the en- 
gine house and catching the overflow in a tub. 

The total weight of the water caught divided by the 
number of applications of the injector gives the average 
waste. The observer in the cab should keep a record of 
the number of times the injector is applied during the 
trips, and thus obtain data for estimating the total 
waste. 


FUEL MEASUREMENTS, 


The measurement of fuel in locomotive tests is not 
difficult so far as a determination of the total amount | 
shoveled into the fire is concerned. A weighed amount 
may be shoveled into the tank, and the amount remain- 
ing, after a given run, be weighed to determine the 
amount used, provided no water is used to wet down the | 
coal. But it is next to impossible to determine the | 
amount of coal used at any particular portion of a run | 
when the coal is put in the tender in bulk. If coal is put | 
in sacks containing 125 lbs. each. with a small amount 
of weighed coal on the foot plate, even with 


* This was given in the Railroad Gazette, Nov. 27, 1891, in 





noticeable that there is a strong inclination on the part 


the report of the Baltimore & Ohio tests. 
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found quite possible for the 
fireman to cut open the bags and dump the 
coal on the foot plate as needed. In this way 
the rate of consumption on difficult portions of the 
run could readily be estimated. The use of water 
meters and of coal in sacks obviate any need of weighing 
the tender, and thus remove one of the largest inaccura- 
cies incident to the ordinary locomotive tests. To deter 
mine the amount of coal used during the trip, it is only 
necessary to count the numberof bags which have been 
emptied. However, the determination of the amount of 
fuel used during a run is not all that is' necessary for a 
test, ‘Che measurement of the fire line before and after 
atest is very essential and extremely difficult. If the 
run is a long one, then the errors in the de 
termination of the fhe line may not be great; but 
for short runs there seems to be no way of meas- 
uring the difference between the heat value of coal 
in the fire before the test and after with sufficient ac 
curacy to give reliable data. In tests made ona heavy 
grade, one trip closely succeeding another, it is of course 
impracticable to drop the fire and measure the amount of 
fuel in the ashes remaining. Such measurements are 
unsatisfactory and inaccurate in any case, because it is 
not practicable to draw the fire without wetting it, as 
the ashes rise into the machinery, and they are too hot 
to handle. When one run succeeds another within a 
short space of time, some other metbod is necessary for 
measuring fuel used than by dumping the coal. 

The test is commenced with a good fire in the furnace, 
and the height of coal estimated by two or more assist 
ants engaged in the trial. Atthe end of the run the 
fire should be in the same condition as near as possible. 
No raw coal should be in the box and steam pressure 
and pyrometer pressure falling. 


heavy firing it is 





The report shows several ways of applying the indi 


| 
The first is that known as the 


cator. Elliott indicator 
rigging, which was described and illustrated in the 
Railroad Gazette, Jan. 8, 1892. The second is the ordi 

nary form of wooden segment driven by a pendulum. 
The third is the Dean indicator rigging, described and 
illustrated in the Railroad Gazette, Jan. 28, 1890. It is 
recommended that the indicator should be so piped that 
asteam chest diagram can be taken. Also that “indi 

cator diagrams should be taken at equal distances in 
stead of equal time intervals in order to properly aver 
age power.” 

The value of this last recommendation does not appear 
as it is evident that the average horse power generated 
could not be determined from indicator cards taken at 
equal distances for the reason that horse power is depen 
dent upon the velocity of the engine, and at high speeds 
in a given interval of time there would be more indi 
cator cards per minute than at low speeds. These cards, 
ifaveraged. would give a higher average horse power 
than was the real average duriag arun. For instance, 
on a ten mile run an engine might run five miles at a low 
speed with a very low horse power, perbaps as low as 
100, and five indicator cards be taken. Suppose the 
speed then be ten miles per hour. This would occupy 
one-half hour of time. The remaining five miles might 
{be run at 60 miles per hour, and there would be five 
cards taken with the horse power about 800. The time 
of passing the last five miles would be 5 minutes; bence, 
the locomotive would operate for 5 minutes at 800 H.P., 
and for one-half hour at 100 H.P., and the true average 
| horse power would be 200. 

But on the basis proposed there would be 10 indicator 
| cards taken with an average horse power of 450. This 
| 450 H. P. is the average horse power exerted at the dif 
ferent mile posts, and has nothing te do with the aver 
age horse power per hour, which is the information 
sought. 

And further, while it is evident that a time interval 
between indicator cards is more satisfactory than a dis 
tance interval, yet it is questionable whether the time in 
terval is best of all schemes. Probably it would be 
better yet to take indicator cards whenever the condi 
| tions change ; that is, whenever the speed is altered or 
| the position of the reverse lever or throttle is changed 
or the steam pressure is varied. In some classes of tests 
it may be difficult to do this, but on long steady runs it 
is quite possible. The accuracy of this last scheme ap 
pears from the fact that the indicator cards represent 
the entire power exerted by the engine, and the rate at 
which the power is developed at all times. While the 
speed and the steam pressure are constant, and the 
position of the reverse lever and throttle remain un. 
changed, it may be taken as practically correct that the 
|} shape and area of the indicator card will not change 

materially. 

It is recommended that a revolution counter should be 
i**so arranged that after starting out the instrument 
will continue to record the revolutions for a period of 
e«xactly one minute, starting every time from zero, and 
| when the minute has elapsed the counter will stop.” It 
| is difficult to see what earthly use such an instrument 

would be on a locomotive, as within one minute’s time 
| the locomotive may change speed from zero to 30 miles 
| per hour or vice versa. No revolution counter will ever 
| be devised that will be of any practical value in deter- 
mining the speed of a locomotive, while it may be made 
| to answer all practical purposes for stationary engines. 
The instrument recommended is another one of those 
dangerous averaging instruments. An average of the 








| speed during one minute’s time on a locomotive while it 


is being accelerated or retarded is of no value when com” 
pared to the indications of such instruments as speed 
recorders and indicators, which give directly the speed 
at any instant. 

It would also be very desirable to have an electric con- 
nection between the indicator instrument and the re- 


cording apparatus in the dynamometer car, so that at 
the instant an indicator diagram is being taken the 
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fact is registered on the diagram paper in the dynamom- 
ecer diagram, and the cards should be numbered con- 
secutively, and the record likewise. 

Besides the person taking the indicator diagrams, 
another person should be located in the cab of the engine, 
whose duty it should be to observe point-of-cut off given 
by the position of the reverse lever, the position of the 
throttle lever, and the boiler pressure, all of which con- 
ditions should be recorded in a log-book for this pur- 
Ose 
' Besides recording on the dynamometer diagram the 
fact that an indicator card has to be taken, a bell should 
be rung at the same time, so as to call the attention of 
the observers in the dynamometer car to this fact. 


The genera! directions for testing locomotive boilers 
given in the report are as follows: 


First fhe drawing of the boiler to accompany the 
report of tests sbould be particular in specifying the 
construction in detail, with reference to coal burning 
and generating steaa, such as heating surface, grate 
area, and the distribution of openings through the grate, 
volume of firebox, size and thickness of flues, size of 
smokebox, and the arrangement for draft, together 
with the thickness of walls between the heating gases 
and the water in the boiler; the weight of the boiler it- 
self should be given, and the number of cubic feet of 
water space and of steam space in the boiler, the division 
between the two to be taken at the middle of the range 

f the gauges 

Second. —Boilers for tests should be thoroughly cleaned 
on both sides of the heating surface, by a removal of the 
flues, before any test is commenced, and these surfaces 
should be kept cleau by frequent washing during the 
eat 
EXCEPTION.—When it is desired to make a compari 
rs for the purpose of determining a difference 
between them as to incrustation, they should first be 
tested as above, when clean, and then tested again with- 
out further cleaning than the ordinary washing out of 
the boilers after the lapse of some months’ service, which 
has resulted in the same evaporation per square foot of 
heating surface from both boilers, using the same water 
during that period. 

Third.—Iin case the measure of the capacity of the 
locomotive boiler for generating steam be desirable, 
without reference to the engines forming the locomotive. 
this capacity should be measured by the number of ther- 
mal units, British, taken up every hour by the water and 
steam in the boiler, which may be readily determined 
from the observed data of temperature of water fed to 
ler, pounds of water evaporated per hour, and 
steam pressure under which this evaporation occurs, by 
using any good set of steam tables, such as Pea- 


son OF bol 


the boi 


body's and that contained in Porter's book on 
Richard's Steam-Engine Indicator. In such cases it 
will be ecessary to specify ali the pertinent 
conditions under which such measure of the capacity 


of the boiler is-made, so that in comparing with the 
capacity of another boiler all such conditions may be 
1ade as nearly alike as possible. It is, however, be 
lieved that a measure of the capacity of a locomotive 
boiler, without any reference to the capacity or efficiency 
ind method of working of the engines which such boiler 
feeds on the tocomotive, will not be of particular value 
in comparison of boilers, unless the conditions under 
vhich the engines are worked with different boilers are 
identical, or nearly so. 
ourth.—Oh account of the important influence which 
the temperature and, especially the moisture of the at- 
mosphere, has upon the results obtained in a boiler test, 

t is necessary to compare two or more boilers at the 
same place and at the same time to get results which 
may be strictly comparable. The temperature of the air 
should then be noted for record. 

Fifth.—To properly determine the amount of water 
fed to a locomotive boiler in service on a locomotive 
luring any test, it is necessary to use a good water 
meter, which should have its maximum -error deter- 
nined by previous tests, and given with the report. 

Sixth.—The coal used should be dry when weighed, 
ind placed in sacks, each one containing 100 or 125 lbs., 
care being taken to insure that all scales used are 
accurate. When an unusually large amount of coal is 
needed a weighed quantity of coal may be placed in the 
front of the tender and used first, and the test finished 
with coal from the sacks. An analysis of the coal used 
shanid accompany the report, which should show the 
volatile matter, the fixed carbons, etc., the moisture, 
und theash contained in the coal. The ashes should be 
dried if they coutain any n.oisture, and carefully weighed 
and recorded after each test run. 

Seventh.—The temperature of the smokebox gases 
should be measured by a good pyrometer, located near 
enough to the flues in the smokebox to get the ave e 
temperature ot the gases after they have passed the 
heating surface, and before they are mixed with the ex- 
haust steam. Itis suggested that pyrometers, such as 
that offered by Schaefer & Budenburg, of Weiskopf, are 
suitable for this purpose. 

Eighth.—The degree of exbaustion in the smokebox 
should be measured and recorded by means of a simple 
manometer gauge. 

Vinth.—The quality of the steam furnisbed by the 
boiler to the engines should be determined by the most 
ipproved means, not yet determined upon by this com- 
mittee, 

Tenth.—Samples of gases passing from the flues to the 
smokebox should be analyzed and results reported. 
The means of taking such gases so as to insure perfect 
samples, is to be further considered by this committee. 
ind definite means prescribed. 


COAL TESTS. 


Directions to be Observed in Supervising and Conduct- 
ing Coal Trials. 

Che locomotive selected should be in good condition, 
and either a new engine or one that haslately undergone 
repairs, 

lhe boiler should be washed before commencing the 
trial, the steam gauge tested the flues cleaned, and the 
exhaust nozzles cleaned and measured, which opera- 
Lions should be performed also whenever the kind of coal 
is changed, 

Instructions must be given to roundhouse foremen 
that no repairs or alterations of any sort be made to the | 
engine without the approbation of the conductor of the | 
trial. | 

The engineman and fireman who operate the engine 
on the tirst trip should continue to careate the engine | 
throughout the duration of the trial, and the same | 
methods of firing and running should be strictly pre- 
served. 

The run selected must be one on which the same dis- | 
tance is covered on each trip, 


The trains must be throngh trains apd ppbroken from 
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end to end of the run, and the same number of cars and 
same lading should be provided each trip. 
The same speed should, if pussible, be preserved on all 


— 

The conductor of the trial must be a person familiar 
with correct methods of firing and running locomotives, 
and must insist that the fireman adhere to well recog- 
nized good methods of firing, and that the same method 
be preserved throughout the duration of the trial, so 
that all coals shall receive the same treatment. 

He must also see that the coal supplied at coaling 
points is of the proper kind, and must weigh the coal 
personally, and keep aa accurate record of the following 
items : 

The coal consumed. The amount of ash. The amount 
of cinders in smokebox. The water evaporated. The 
number of cars in train. The weight of cars as marked 
thereon. The weight of lading. The state of the weather. 
The direction and estimated velocity of wind. The tem- 
perature of the atmosphere. The temperature of the 
feed water. The time on road. The steam pressure. The 
exhaust nozzles. 

The conductor should enter the above observations in 
a log- book, together with notes of repairs to engine, and 
any other items that would be of import. 


REPORT OF COAL TRIALS, 
In order that coal trials may be similar and conse 


quently comparative, the following data must be pre 
served in their compilavion: 
First. 

Dates between which trials were conducted. Class of 
locomotive. Service in which trials were made, men 
tioning locality, etc. Name of conductor of trial. 

Second, 

Coal A.—Kind of coal. Name of mine and operator. 
Location of mine. Physical quality of coal (appearance). 
Steaming quality of coal. Kind of fire made. Clinkers 
and ashes. Cinders in smokebox. Cleaning ash pan and 
smokebox. Labor involved in firing. 

Coal B.--Same as above. 

GKNERAL REMARKS, 

Comparison of evaporation (pounds of water evapo 
rated per pound of coal) Comparison of coal consumed 
per 100 tons hauled one mile. Value coal A, 100 per 
cent. Value coal B. Comparative value. Coal A is 100 
per cent. more or less valuable than coal B. 

A table of engine performance and a table of general! 
results of engine performance for each coal must accom 
pany the report 

Pyrometers of the form recommended are described in 
the Railroad Gazette, Nov. 27, 1891, in the report of the 
Baltimore & Ohio tests. It is recommended that they 
should register up to 1,200 degrees F., but thisis not 
high enough, asin some tests recently made the brass 
tube of the pyrometer was nearly up to the melting 
point. The location of the pyrometer, as shown in the 
illustration accompanying the cut, is outside of the dia 
phragm about 12‘¢ in. from the tube sheet. This, per- 
baps, is not a proper place to get the reading that is 


wanted. What is desired is the temperature of the | 


gases as they pass away from the heating surface of a 
boiler before they are expanded into the smokebox. That 
temperature can only be obtained by putting the pyro 
meter inside of the deflecting plate between it and the 
ends of the tube so that the temperature can be taken 
before the gas bas expanded and thereby cooled. It may 
be that more than one pyrometer would be necessary to 
get a fair average. 

Three kinds of water measuring apparatus are re 
ferred to in the report: The water meter, the float in 
the tank, and the water glasses on the sides of the tank. 
The arrangement and type of water meter illustrated in 
the report is the same as that described in the Railroad 
Gazette, Nov. 27, 1891, as used on the Baltimore & Ohio 
tests. In the report the float in the tank is considered 
as preferable to the water glasses. We believe the first 
practical and successful use ofa water meter in a loco- 
motive test was made on the Baltimore & Ohio Railroad 
in the tests above described. The meter used was the 
Thompson water meter, which since that time has been 
very successful in locomotive work. It is now being 
used on six different roads in making tests to compare 
simple and compound locomotives. 

The report recommends the following as necessary to 
be observed in measuring the water level in the boiler. 

‘* When locomotive boilers are being fired hard the 
water rises above the normal level, and a measurement 
of water just after the injectors have been throwing 
comparatively cold water into the boiler is not an accu- 
rate one; the water shrinks and swells according as the 
firing is hard or as the locomotive is being worked. 
Hence measurements taken under these variable condi 
tions are necessarily approximations. There is also a 
continuous movement of the waterin the water glass, 
and a mean of the oscillations is not quite satisfactory. 
Although the amount of water fed into the boiler can 
be determined exactly by the use of meters, yet 
the inaccuracies of the location of the water line 
render water measurements on short runs almost im- 
practicable, The six-hour test for a stationary engine is 
considered satifactory when successive tests will give 
the same results; but in locomotive work, unless the 
engine be kept quiet, as it would be when tested in a 
shed, a short test is of little or no value. It may be ac- 
cepted that a determination of the water line by the 
sound of the gauge cocks is too uncertain to be admis- 
sible in locomotive tests unless the run isa long one. In 
such cases the total amount of, water used is so large 
that any errors in estimating the water level at the be- 
ginning or the end of the trip practically disappear. 

A locomotive which is undergoing a test should have 
a water-glass on the boiler. Behind this should be a 
piece of wood graduated; and surrounding the glass and 
fastened to the wood should be a copper wire at the 
height at which the water should be left at the end of 
every trip. The tank measurement should not be taken 
at the end of the trip until the water in the boiler is at 
the standard height. The tentperature of the water 
should be taken as it enters the tank at evary station 
where water is taken, and tank reading should be taken 
before and after each filling. 

Leakage of Botler.—To test thie, keep up as nearly as 
possible, without blowing off, the pressure to be carried, 
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and note the fallof water in the water-glass in a given 
time, say four hours. Of course the injector must not 
be applied during this interval. The water meter can 
then be used to Sitemning the amount lost by leakage 
by reading the dial, applying the injector until the 
water reaches the origina! level, and then taking a sec 
ond reading. The difference will! be the amount of water 
lost. All boilers lose more or less from this cause, and 
if the test is to be acomparizon betweeu two different 
styles, the necessity for this information is obvious. 

Before beginning a test, the pistons, slide and throttle 
valves of the engine should be made tight. The point 
of cut-off for each notch of the quadrant should be as 
certained, and the cut-off should be painted in white on 
the quadrant, or on boiler jacket, with pointer or lever. 
All leaks about the engine should be stopped. 

A graduated scale and index should be attached to the 
throttle so as toindicate its opening. 

A special steam gauge with a long siphon should be 
used for the boiler pressure and attached to the front of 
the cab at the left side, so that it will not become incor 
rect from overheating. Readings of the gauge, reverae 
quadrant, throttle scale and boiler height scale should 
be taken frequently, the first as often as once in two and 
one-half, five or ten minutes, depending on length and 
character of run, and al! with each indicator diagram, if 
the latter are being taken. 

Just before beginning a trip the water in the boiler 
should be at the standard height and the tank reading 
taken in order to ascertain the amount of water used 
while running, or per indicated horse-power per hour. 

Extraordinary efforts should be made to prevent blow 
ing off before train time and while running. The num 
ber of times and the length of time safety-valve is 
blowing off should be recorded. 

No water should be taken from the tank for any pur 
pose except supplying the boiler, and the boiler should 
not be blown off during a test ifit can be avoided. [If it 
cannot be avoided, the water should be at the standard 
height before and after blowing. 

DYNAMOMETER RECORDs. 

The dynamometer for measuring the resistance of the 
train, exclusive of the engine and tender resistance 
should be able to record the following data: 

P ’-The pull upon the drawbar 
The speed at whicl the train is running. 

The location of any point along the line used for 
reference stations, and possibly “‘D,” the wind resist 
ance. 





‘a.”"—THE PULL UPON THE DRAWBAR,. 

The force required to move the train or the pull upon 
the drawbar should he registered upon a strip of paper 
traveling at a definite rate per mile of distance traveled 
over by the train; the scale upon which this diagram is 
drawn should be as large as is possible with any reason 
able limits; a scale of 44 in. per 1,000 Ibs. pull is probably 
at suitable as any that can be devised, and the max: 
mum registered pull need hardly exceed 28,000 or 30,000 
Ibs.; the height ot the diagram should be measured from 
a base line drawn upon the paper by a stationary pen 
so located that when no force its exerted upon the draw 
bar, the base line should coincide with zero pull. 
“B."—THE SPEED AT WHICH THE TRAIN IS RUNNING. 

This record should, if possible, be obtained in two 
ways: 

First.—By an accurate timepiece, preferably a chro- 
nometer furnished with an electric circuit-breaking de 
vice. ltis of considerable importance that the time 
piece should have its circuit-breaking device very care 
fully made, to produce exact intervals of time marks, 
because, when the matters of acceleration or retarda 
tion of speeds enter into the data required, it is impor 
tant that the time record should be correct. The ques 
tion of length of intervals of time required is open for 
discussion. In most cases of ordinary work, tive sec 
onds intervals, or 12 to the minute, is probably as satis 
factory as can be decided upon ; for very careful work it 
would probably be advisable to have an auxiliary ap 
paratus, something like the Boyer Speed Recorder. 

Beyer Speed Recorder Diagram.—Its accuracy and 
reliability is without question when the device is prop 
erly mounted and cared for. It is not a delicate machine, 
and only needs ordinary attention. Its operation is well 
known to most of our members. It consists of an oil 
pump which works against a fixed resistance in tie 
shape of an aperture through which the oil flows. The 
faster the pump runs, the greater is the pressure in the 
oil cylinder. A piston in the oil cylinder which moves 
against a spring rises in proportion to the increase of 
pressure. As the piston rises, a metallic pencil marks 
the movement on a roll of prepared paper, which moves 
in proportion to the longitudinal movement of the en 
gine. In the cab isadial which indicates at all times 
the speed of the engine with only a small! error. The 
diagrams record all stops and make an accurate record 
of the rate of acceleration. 

Second.—\t would be very desirable to have, in addi 
tion to the apparatus just described, another one which 
produces a continuous curve upon the diagram paper, 
the ordinate of which, measured from a base line, would 
give the speed in feet per second, or any other convenient 
measurement ; this could be obtained by modification of 
the Boyer’s speed indicator. 

“o."—THE LOCATION OF ANY POINT ALONG THE LINE 
USED FOR REFERENCE STATIONS. 

These location marks are most easily produced by hav 
ing, at various convenient parts of the car, electric press 
buttons, and having a pen upon the dynamometer, 
which will be deflected sidewise when the circuit is 
made or broken ; this pen to be operated by an observer 
whose special duty is to attend to this part of the work. 

“Dp.” —WIND RESISTANCE, 

Very little attention has so far been given to measure 
ments of wind resistance, or the relation it bears to the 
frictional resistance of journals and wheels, and few ex 
periments on this subject are recorded. The subject is 
very complex, owing to the fact that it is generally sup 
posed, and we think with good cause, that the train 
is so very largely surrounded by eddies of air, and 
that it will be very difficult to obtain any reliable data, 
especially when it is remembered that the clear 
ances of a railroad are greatiy circumscribed and 
reduced to a minimum, so that it will be impos 
sible to put any apparatus whic) measures resistance of 
this kind far enough out from the car to get reliable 
data. The apparatus for measuring this resistance 
would probably be subdivided into three separate discs, 
one facing front and two facing toward the sides of the 
car, all three connected together to produce a single re- 
sultant curye drawn upon the diagram paper, and the 
scale upon which this is drawn could probably be best 
subdivided into ten points, as practiced by the United 
States Government. 


| The measurement of wind resistance is propably more 
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interesting to railroad engineers than almost any other 
resistance of railroad trains. 
the amount which this resistance affects the speed of 
trains, and it is to be regretted that no definite recom - 
mendations are made about the apparatus to be used for 
tests of wind resistance in this report. However, as this 
is a preliminary report, we may yet hope to find it in the 
final one. 


The following is given about calorimeters for measur- 
ing the dryness of the steam. 

There is little doubt that the superheating or throt- 
tling calorimeter wili fulfill all requirements for testing 
the dryness of steam inlocomotives. It cannot measure 
quantitatively more than about five per cent. of moist- 
ure, but it appears probable that locomotive boilers de- 
velop steam which either contains a fraction of one per 
‘ent. of moisture, or the priming is a sudden temporary 
action, causing water to mix with the steam to such an 
extent that no quantitative measurement of its amount 
is practicable. Under these circumstances all that is de- 
sired of a calorimeter is to indicate the temporary occur- 
rence of this sudden excessive priming, and a throttling 
calorimeter has been shown by Mr. D. L. Barnes to be 
capable of doing this, provided the thermometer bas its 
bulb in direct contact with the steam flowing through 
the calorimeter. Such an arrangement is shown in the 
accompanying figure, of which the following is ade 
scription abstracted from the Railroad Gazelte of Nov. 
27, 1891. 

Calorimeter.—This instrument consisted of two pieces 
of brass pipe, one inside of the other, leaving an air space 
between the outer and theinner. The outer pipe was 
screwed into the dome, and extended within the dome te 
the throttle. At this interior end the two pipes were 
joined together by a cap which had a perforation », of an 
inch in diameter. On tbe outer end of the inner pipe was 
placed a globe valve, and next to this and outside of it a 
tee in which was a stuffing box and a thermometer, as 
shown by the sketch herewith. Beyond this tee was an- 
other globe valve and a short pipe of a large diameter to 
carry the steam jet away from the man in charge. 

With this device the point of most rapid movement of 
the steam was located next to the throttle, and any 
water coming near it would immediately pass through 
the opening, because of the high velocity. The ther- 
mometer bulb was bared to the steam, and no cups were 
used. It was found passible to shut off the outer globe 
vaive and expose the thermometer to a full boiler press- 
ure without blowing the thermometer from the stuffing 
box. In this way it was determined that the thermome- 
ter recorded a steam temperature which corresponded to 
the steam gauge in the cab. 

With this instrument priming was shown whenever 
the boiler was filled to a point where water could be seen 
coming from the stack: Immediately when the boiler 
foamed, the thermometer in the second calorimeter 
dropped to 212 degrees. It is believed that this calori- 
meter is more accurate for locomotive work, because it 
often happens that the locomotive primes only at start- 
ing and not for a sufficient length of time to enable the 
Barrus instrument to make a true record. And again, 
there are in ailocomotive rapid changes in the rate of 
steam use which must cause rapid changes in the wet 
ness of the steam. 

The questions yet to be settled regarding the instru- 
ment are: 


All feel uncertain about | 


First, From what part of the interior of the boiler it | 


should draw its steam ? 

Second, Can the thermometer be located in the cab ? 

We think it probable that the pipe leading from the in- 
terior of the boiler can be steam-jacketed so as to main- 
tain the steam carried to the throttling valve of the 
calorimeter at boiler pressure, but a trial of such an ar- 
rangement has yet to be made. 

We think, also, that calorimeters must draw steam 
both from dome and from the pipe carrying steam to 
the cylinders nearly at its exit from the boiler, in order 


to determine fully the performance of the boiler as a | 


generator of dry steam. 
gard the endo 
sent the quality of the average output of steam, 

As stated at the beginning, this is a preliminary re- 
port, and is subject to revision. 

In our final report we expect to include some of the 
resu'ts obtained in shop tests of locomotives by Professor 


Of the two locations, we re 


Goss, and some comparative tests of simple and com- | 


pound locomotives. 

We have referred in this review to some tests made on 
the Baltimore & Ohio Railroad, and published in the 
Railroad Gazette Nov. 27, 1891, not because they are the 
most accurate or the most extensive that have been 
made, as they are not. The dynamometer car was not 
available, and the conditions were not such as to permit 
of a degree of accuracy{such as is desirable for locomotive 
tests. However, what was sought in those tests was ob- 
tained and a decision reached. What we refer to in those 
tests is the apparatus used, it being, we believe, except 
for the dynamometer car, the most complete used for a 
locomotive test up to that time. Since then the Chicago, 
Milwaukee & St. Paul have made and are making tests 
with the ap tus asused on the Baltimore & Ohio, 
with several important additions by Mr. Geo. Gibbs, the 
Mechanical Engineer of the road. The B. & O. engines 
were equipped with two Thompson water meters, a 
Boyer speed recorder with specia] attachment for mark - 
ing mile posts and indicating any desired point on the 
line, arevolution counter for the drivers, a stroke counter 
for the air pump, two pyrometers in the smokebox. a 
superheating calorimeter in the dome, indicators with 
steam chest connections, thermometers for determining 
the steam heat and pressure, graduated tank giasses, 
graduated water line glasses for the boiler, electric bells 
and speaking tubes. The fuel was kept in bags contain- 
ing 125 lbs. each, and opened by the fireman as wanted. 
An endeavor was made to make a true record of the 
average yg mg of the locomotives, and indicator 
cards were taken whenever the conditions changed 


In that way a nearly true average indicated horse-power | 


was probably obtained from those tests. Of course, the 
apparatus on the B. & O. was not made to work without 
a great deal of trouble and preliminary experiment, and 
to the perseverance of those making the tests is due t be 
completeness of the records obtained. The tests were 
made by the Railroad Gazette to determine two things: 
ist, the power of the engine, which was a Baldwin of un- 
usual capacity, and 2d, to ascertain how far it was possible 
to make a complete locomotive test under actual running 
conditions by using the best known apparatus. The 
tests were conducted by Mr, F. I. Cole, mechanical engi- 
neer of the Baltimore & Obio Railroad, and Mr. D. L. 
Barnes of the Railroad Gazette. 
WIL.iaM Forsyta, Chairman, 

F. W. DEAN, ALLAN STILING, 

J. W. CLovup, J. E. DENTON, 

A. S. Voer, R. H. Sour. 


the steam pipe as best Stted to repre | a hardened steel roller D. Near the spring of the fork is 
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Some German Notions. 





The Engineer (London) of March 25 gives some inter 
esting notes on the Luxemburg railroads. Among other 
things mentioned is a progressive escape safety valve in 
use on the Prince Henry Railroad. This is shown in 
When the pressure is about at its 
maximum limit, the clack B rises slightly and the valve 
blows off. If the pressure is not sufficiently reduced the 
clack continues to rise and the steam escapes freely by 


the two sections. 


VERE RES © oe SERA! . 
Prozre sive Es ape Safety Valve -Open. 


the annular space C between the cylindrical seat A and 
the upper disc. As the seat A is contracted above by 
the curve flange a part of the stream is driven under the 
upper disc of the clack, as shown by the arrows F F. 
This forses the clack to continue its upper movement. 
If the escape continues the surface of the disc in contact 
with the steam increases in proportion, so that the clack 
continues to rise until the limit of its travel is reached ; 
this is 4 of its diameter. The pressure falls as soon as 
the clack rises sufficiently to allow the excess of steam 
to pass off, and the clack descends in direct 
to the lowering of the pressure. 


proportion 





Progressive Escape Safety Valve—Closed. 


Another device used by the same company is the track 
jack shown ip the engraving. It is said that with this 
jack a man can lift six tons, and there is no danger of 
slipping. Two steel plates in the form of a sector are 
bolted together, with distance pieces between them. At 
the point is a shoe to prevent the jack sinking into the 
ballast. Between the plates and pivoted at A is the 
lever B, which is forked at its outer end, where it carries 


pivoted atumbling block C. The outer side of this is 
struck to the same radius as the curved arm £, which is 


sess 840 mm--ooo 

















Track Jack—Luxemburg Railroads, 


pivoted at F, and is eccentric to the curved slot G in the 
| plates. In this slot works the block H, kept in position 
| by washers, which, though of rectanguiar section, act 
| as a wedge between the curved arm and the outer arc of 
the slot. The locking action of the block is communi- 
cated by the curved arm and the tumbler to the beam. 
| The outer periphery of the sectors is notched to receive 
the pivot of the hand lever which works on the track 
lifting lever through the roller D. As the rail is lifted 
| the sliding block, acting by gravity, constantly locks the 
| lever B in position through the curved arm and tumbler, 
and the hand lever may be taken out at any point, 


Train Accidents in the United States in April. 


COLLISIONS. 
REAR. 

ist, on Ohio & Mississippi, near Lebanon, Lil., a con- 
struction train running with the caboose foremost ran 
into the rear of a freight train which had stopped to do 
some switching. Both cabooses and 3 flat cars were 
wrecked, and 2 trainmen and 7 employés injured, 

2d, on Chicago, St. Paul, Minneapolis & Omaba, at 
Apex, Neb., a freight train ran into the rear of another 
freight at a curve, wrecking the caboose and one car, 
which caught fire and were burned up. Three trainmen 
injured. 

5th, on Burlington & Missouri River, at Yuma, Col., 
an eastbound train approaching the station broke in 
two. it seems that the rear portion, which apparently 
had no air brakes upon it, was being allowed by the 
trainmen to follow the front portion; but the engineer 
put on the brakes with full force, and the rear portion 
crashed into the forward one, wrecking a number of 
cars. The conductor, who was inthe caboose, was in- 
jured. 

5th, on Fitchburg road, at West Acton, Mass., a freight 
train ran into the rear of another freight, damaging en- 
gine, caboose and 3 cars. A boy riding in the caboose 
was injured. 

16th, on Louisville & Nashville, near Elmore, Ala., a 
freight train broke in two and before a following freight 
could be flagged a collision resulted, in which one loco 
motive and several cars were damaged and three train- 
men slightly injured. 

17th, on Rome, Watertown & Ogdensburg, at Water- 
town, N. Y.. astanding freight train was run into by a 
following freight, which approached at unchecked speed, 
all the men on the engine having fallen asleep. A num- 
ber of cars were wrecked and burned up. 

Zlst, on Baltimore & Ohio, near Salisbury Junction, 
Pa ,an emigrant train which had stopped todo some 
switching was run into at the rear by a following freight 
train, considerable damage was done and 6 passengers 
injured, one of them probably fatally. 

Ysth, on Cleveland & Pittsburgh, in Cleveland, O., a 
freight train ran over a misplaced switch and into some 
box cars standing on a siding. The engine and tender 
were overturned and the following cars were piled over 
them. Engineer severely scalded. 

24th, on West Shore road, at Tompkins Cove, N. Y.,a 
freight train ran into the rear of another freight, damag- 
ing an engine, caboose and 4 cars. One trainman slightly 
injured. 

Yeth, on San Antonio & Aransas Pass, near Evergreen. 
Tex., a passenger train ran into the rear ofa freight 
train which had stopped to do some switching, doing 
slight damage. The fireman was seriously injured by 
jumping. 

24th, on Louisville & Nashville, at Moore’s, Ky., an 
accommodation train standing at the station was run 
into at the rear by a freizht train, badly damaging the 
rear coach and the colliding engine. A fireman anda 
man stealing a ride were killed and the engineer severely 
injured. 

30th, on Pennsylvania, near New Brunswick, N. J., a 
freight train ran into the rear of another freight, wreck- 
ing the caboose anda number of carsand killing 19 
horses. A tramp was killed anda brakeman and 2 
tramps were injured. The caboose and one car caught 
fireand were burned up. 

30th, on Maryland Central, near Sharon Springs, Md., 
a passenger train ran overa misplaced switch and into 
a flat car standing on a sliding, doing slight damage. 
Engineer and conductor slightly injured. 

And 7 others on 6 roads, involving 2 passenger and 8 
freight and otber trains. 

BUTTING 

ith, on Colorado Midland. near Leadville, Col., col 
lision between a snow plow engine and a freight train, 
damaging both engines and several cars. Three train- 
men injured. 

5th, on Chicago & Northwestern, near Waukesha, 
Wis., butting collision between a peesenene train and a 
freight, in which 4 trainmen were killed 

7th, on Cleveland, Akron & Columbus, near Summit, 
O., butting collision between a passenger and a freight 
train,due toaflagman’s negicct in not holding the 
former at the preceding station. The engines and for- 
ward cars in each train were badly damaged. Engineer 
and 5 passengers injured. 

19th, on New York & New England, at Black Rock, 
Conn., butting collision between westbound passenger 
train No. 23and the eastbound Long Island Express, 
dne toone of the trains moving from double to single 
track against the rules. Both engines were badly dam- 
aged, as were also a number of the foremostcars. One 
trainman injured. 

v3d, on Chicago & Grand Trunk, near Lapeer, Micb., 
butting collision between a freight train and an empty 
engine, due to a misunderstanding of orders, wrecking 
buth engines and a number of cars. Une trainman 
killed and another badly injured. 

25th, on Milwaukee, Lake Shore & Western, at Ram- 
say, Mich., butting collision between a passenger train 
and a switch engine, bott: moving at considerable speed, 
wrecking the locomotives and damaging the ends of 
several coaches. A fireman was killed and an engineer 
injured. 

26th, on Cahaba Coal & Mining Co.’s road, near Bloc- 
ton, Ala., butting collision between an Alabama Southern 
passenger train and a Louisville & Nashville freight, due 
to a dispatcher’s mistake. Both engines and 9 freight 
cars were wrecked. Engineer, fireman and 2 passengers 
injured. 

And 4 others on 4 roads, involving 1 passenger and 6 
freight and other trains. 

CROSSING AND MISCELLANEOUS, 

6th, on Chicago & Northwestern, at Wales, Wis., col- 
lision between a freight and an empty engine, derailing 
several cars and injuring 2 trainmen. 

16th, night, at the crossing in Monticello, Ill., a Wa- 
bash freight train ran into an Lilinois Central freight, 
wrecking a number of cars. Two wen standing near the 
track were caught in the wreck and killed, and anotner 
bystander was severely injured. There was a fog at the 
time. 

16th, on Michigan Central, near Bay City, Mich., a 
passenger train ran over a misplaced switch and into a 
yard engine standing on a siding, damaging both loco- 
motives and an express car. ‘The engineer of the switch 
engine was badly injured. 

23d, on Maine Central, at Bemis Station, Me., a freight 
train entering the yard was not properly controlled and 
collided with a standing freight, damaging two engines 
and several cars. An engineer was injured by jumping. 

28th, on New York Central & Hudson River, at Adams 
Basin, N. Y., a freight train ran over a misplaced switch 
and struck some cars which were being unloaded on a 

‘ siding, killing a boy. Engine and several cars damaged, 
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And 11 others on 11 roads, involving 2 
20 freight and other trains, 


DERAILMENTS., 
DEFECTS OF ROAD. 


Louis, Iron Mountain & Southern, near Sa 
bula, Mo., 6 cars of a freight train broke th: ough a trestle 
which had been weakened bya freshet. A brakeman 
was killed and several other trainmen slightly injured. 

7th, on Illinois Central, near Milan, Tenn., a trestle 
broke down under a freight train and 8 cars of bananas 
fellintoacreek. The conductor was badly hurt and a 
man in charge of freight was pinned down by a stove 
and fatally injured. 


And 5 others on 5 roads, involving 1 passenger and 4 
freight and other trains. 


3d, on St 


DEFECTS OF EQUIPMENT. 


sth, on Pittsburgh, McKeesport & Youghiogheny, near 
Connellsville, Pa., the engine of a freight train was de- 
railed and wrecked by the breaking of atire. The fire- 
man was killed and the engineer badly hurt. 

sth, on Cleveland, Cincinnati, Chicago & St. Louis, in 
Marion, O., six cars of a freight train were derailed by 
the dropping of a brakebeam. A switchman was thrown 
to the ground and injured. 

22d, on Union Pacitic, near Colfax, Wash., the flange 
of a locomotive wheel broke on a curve, derailing the 
engine and baggage car. The former was overturned 
and badly damaged, injuring the engineer and fireman. 

22d,on Lake Shore & Michigan Southern, near Silver 
Creek, N. Y., the caboose and several cars of a freight 
train were derailed and damaged by the dropping of a 
brakebeam, two trainmen being injured. 

28th, on Ohio River road, near Wheeling, W. Va., the 
caboose of a freight train was derailed and thrown over 
an embankment by the dropping of a brakebeam, 
slightly injuring the conductor and his wife. 

30th, night, on the Pennsylvania, at Coatesville, Pa.,. 
a number of cars on an eastbound freight train were de 
railed by the breaking of an axle, part of the wreckage 
fouling the westbound track and derailing the locomo- 
tive of an express train passing at this juncture. The 
derailed engine went over a high embankment, killing 
the engineer and fireman. Twelve freight cars were 
burned up 


And 12 others on 11 roads, involving 1 passenger and 
12 freight and other trains 


NEGLIGENCE IN OPERATING. 

6th, on Central of New Jersey, at Bayonne, N. J.,a 
yard engine was derailed and overturned by running 
over a sharp curve at too great speed, killing a brake- 
man. 

Yth, on New York, Lake Erie & Western, at Mountain 
View, N. J., a passenger train ran over a misplaced 
switch, and the engine broke away from the cars and 
went down a bank. The engineer was severely injured, 
but the fireman escaped by jumping. 

Zist, on Montana Union, at Buffalo, Mont., a freight 
train was derailed bya misplaced switch. the locomotive 


being upset and a number of cars derailed. A brakeman 
was badly injured 


And 13 othe 


rs on Ll roads, involving 5 passenger and 8 
freight and 


ther trains. 
UNFORESEEN OBSTRUCTIONS, 


ist, on Barlington & Wescern (narrow gauge), 40 miles 
north of Burlington, la., a passenger train was blown 
from the track by high wind and considerably damaged, 
the baggageman, a mail clerk and 2 passengers being 
seriously injured, 

2d, on Fall Brook Coal Co.'s road, near Tiadaghton, 
Pa.. a freight train ran into a landslide, wrecking the 
engine and l4 cars. A brakeman was severely injured 
by jumping 

3d, on Chesapeake & Obio, near Ronceverte, W. Va., a 
freight tr ran into a rock which had fallen upon the 
track, the engine being thrown into a river and a dozen 
cars badly damaged. Engineer, fireman and brakeman 
killed 

id, on Northern Pacitic, near Grand Forks, N. D.. a 
freight train ran into a washout, the engine and 2 cars 
being ditched and wholly submerged. The fireman was 
drowned. 

ith, on East Tennessee, Virginia & Georgia, near 
York, Ala., a freight train ran over a cow and 6 cars 
were derailed and damaged. An empioyé was injured. 

7th, on Denver & Rio Grande, near Grand Junction, 
Col., a passegger train ran into a rock which had fallen 
upon the track, the engine being derailed and thrown 
into a river. 

Zist, evening, on Little Rock & Fort Smith, near 
Blackfish, Ark., a passenger train was derailed at a 
point where the roadbed bad heen impaired by a freshe*. 
The engine, baggage car and 2 coaches went over an 
embankment, one of the latter lodging roof downward 
inariver. Many passengers were braised but none of 
them was badly hurt. 

25th, on Gulf, Colorado & Santa Fé, near Alvin, Tex., 
a freight train was derailed by high wind, the engine 
being overturned and 12 cars wrecked. Four trainmen 
slightly injured. 

26th, on Southern Pacific, 26 miles east of Yuma, 
\riz., the engine and two forward cars of an eastbound 
passenger train were derailed and ditched by running 
into a herd of cattlh Fireman killed and 4 other train- 
men injured. 

28th, on Lilinois Central, near Kenneville, La..a freight 
train, the engine of which was running tender first ran 
over a cow, and the locomotive and 6 cars were derailed 
and wrecked. Three men in charge of freight were 
killed. 

29th, on Southern Pacific, near Myrtle Point, Or., a 
northbound express train was derailed by ties which had 
been maliciously placed upon the track, the locomo- 
tive, mail and express cars being ditched, injuring 
the engineer and fireman andatramp riding between 
the cars 

And 3 others on 3 roads, involving 0 passenger and 3 
freight and other trains. 

UNEX PLAINED. 


ith, night, on INinois Central, near Grenada, Miss., the 
rear car of a passenger train, carrying offi ials of the 
Chicago, Milwaukee & St. Paul. was derailed and turned | 
over on its side, slightly injurying 5 of its occupants. 

sth, on Atchison, Topeka & Santa Fe, near Purcell, I. 
., a freight train was derailed and —_ ially wrecked, 
tbe conductor being seriously injured. 

20th, on Ocean View Railroad, near Norfolk, Va., a| 
car ofa passenger train was derailed and damaged, in- 
juring 1 passenger and several employés. 

Zist, on Lehigh Valley, at Shamokin, Pa., about a/| 
dozen cars of a freight train were derailed, some of them | 
going through the brick wall of an adjacent iron 
foundry. 


22d, on Union Pacific, near Garfield, Wash., a passen- 


2 passenger and | ger train was derailed and the engine wrecked. 
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peer and fireman injured, 


22d, on Missouri Pacitic, nezr Nebraska City, Neb., the 
engine and forward cars of a passenger train were de-| 
railed and wrecked. The fireman was scalded to death 


and the engineer probably fatally scalded. 


26th, on Baltimore & Ohio, near Grafton. W. Va., the 
forward portion of a passenger train was derailed and 


damaged. Env:ineer killed. 


26th, on Baltimore & Ohio, near Kingwood, W. Va., 
the forward part of a passengertrain was derailed and 
The locomotive was thrown over on its side, 
killing the engineer. Fireman and baggageman severely 


wrecked. 


injured. 


28th, on Missouri Pacific, near Independence, Mo., the 
caboose and 3 cars of a freight train were derailed and 


went over an embankment. 
injured. 


20tb, on Great Northern near Bonner’s Ferry, Wash 


Conductor and brakema 


a construction train carrying 300 laborers was derailed 
and thrown over an embankment intoa river. ‘Three of 
the men were killed and 30 injured, 3 of them probably 


fatally. 


And 21 others on 20 roads, involving 4 passenger and 1 
freight and other trains. 


OTHER ACCIDENTS. 


E ngi- 
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With the aid of these cards, let us trace the objections 
to each system asa preliminary to the reasoning which 
led to the correction of the faults in the new type. In 
the Woolf engine the resultant enormous compression 
in the high-pressure cylinder with small clearance and 
learly low pressure cut-off, or the great loss through 
| clearance with a moderate compression, and the inability 

of any construction to maintain its efficiency under even 
| ordinary changes of conditions, has eftectuafly prevented 
the development of this type. 

It has been perfectly possible to design a special form 
of Woolf compound which would be highly economical ; 
but the design invariably possessed no elasticity in its 
application, and rapidly lost in its efficiency with a 
change of load or pressure. 

The receiver type. however, is much more flexible in 

n| this respect and will allow more variation in construc- 
tion and conditions of operation, without unduly in- 
-» | creasing the rate of steam consumption, until the range 
of conditions becomes considerably greater. In all en 
gines of this class, however, free expansion into the 
receiver, as illustrated in the ideal card, means pro 
portional loss in economy. The receiver is really a clear 
7 | ance space, causing a loss greater or less according to its 
capacity and to the rise in pressure during the exhaust 





ith, on IJinois Centra!, near Grand Crossing, in Chi 
cago, the engine of a passenger train was wrecked by 
the explosion of its boiler; the engineer and fireman were 


injured. 


6th, on Long Island road, near Blissville, N. Y., an 


engine ofa passenger train was partially wrecked by 


‘HP. Exhaust os aie 


L.P. Admission 
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the bursting of the crown sheet. Two trainmen killed | of the high-pressure cylinder. 


and 2 trainmen and a boy injured. ; : 
26th, on Minneapolis, St. Paul & Sault Ste. Marie, at 


Receiver 


— H.P. Compression 


—L.P.3 rpansion 


er ra 


‘cath 


The argument that the 
energy lost in this expansion is absorbed by the remain- 
ing steam in the receiver is in accordance with the con- 





Fig. 150, 


Whicedale. Mich., a locomotive was wrecked by the ex- | servation of energy, but it is wasted energy, as it is not 


plosion of its boiler, killing the fireman and seriously afterward returned to ibe engine. 


injuring the engineer. 


Under constant con- 
ditions, the same amount of steam which leaves the 


d8th. on Colorado Midland, in a tunnel near Colorado | high-pressure cylinder must enter ihe low-pressure cylin 
City. Col., about 50 ft. of tunnel roofing fell upon the | der; and if the initial pressure of the latter be less than 
engine and several cars of a freight train. The engine | the terminal of the fermer, there is a difference of poten- 
cab was crushed, killing the engineer and injuring the | tial energy in these two conditions that no subsequent 


fireman. 


And 6 others on 6 roads, involving 4 passenger and 2 


freight and other trains. 
A summary will be found in another column. 





The Steam Distribution in a 


ompound Engine. 


BY. F. M. RITES. 


This paper will consider the engine as an economic 


study only, the steam distribution being entirely inde 
pendent of single-action or other mechanical! features. 

It is necessary to note briefly the 
previous work to understand properly the nature of the 
departure made in this new type of compound. Broadly 
stated, all compound engines, with this single exceprion, 
may be considered under two heads: those having an in- 
termediate receiver between the cylinders, each with a 
complete valve, or system of valves, interposed beiween 
it and the receiver, and those (known as the Woolf) hav- 
ing no such receiver, but so designed that a port shall 
periodically act as a passage between the cylinders. 

All the energy of inventing engineers since the design 
of the first compound has been expended in the develop- 
ment of these two forms. The patent records are, per- 
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haps, the best indication of the amount of thought given 
to the subject ; and the almost unending claims, based 
on the arrangement of cylinders either in tandem or side 
by side, with cranks in line or at angle, oscillating or 
otherwise, and with valves from one to eight in num- 
ber, are but variations upon the fundamental principles 
which distinguish one type from another. 

Of the two types, the receiver is better known, al 
though it is necessarily the more complicated. The 
general choice may be explained by the fact that each 
cylinder may be treated by the designer as an independ 
ent simple engine, with its own complete system of 
valves, and with the receiver acting as a secondary boiler. 
While the Woolf type permits a simpler construction, 
the difficulties attending a proper steam distribution, 
especially under varying conditions, have prevented a 
general adoption. In fact, its occurrence is so rare as to 
be practically unknown. To better appreciate the dif- 
ference in the action of the steam in the two types, the 
following ideal comparative diagrams are given. with 
the distinguishing features in each noted (Figs. 149 and 
150). 

* Presented at the San Francisco meeting of the American 
Societ y of Mechanical Engineers. 


Form of Single Acting 


character of 





manipnuiation can recover. 

Another source of loss in the receiver is the change in 
| pressure and temperature to which it is subjected. 

There can be no doubt that the laws relating to con 
densation and retarded re-evaporation hold true with 
the receiver, as with the cylinders. An increase in the 
size of the receiver increases the area of condensation 
and radiation, so that, all other things being equal, the 
increasing consumption of steam must keep pace with 
che capacity of the receiver. 

Recent practice seems to be in favor of the smaller re 
ceiver, so that the steam distribution more nearly ap 
proximates that of the Woolf type; but the margin of 
conditions under which the engine can be operated 
economically is reduced exactly in proportion asthe high 
economy incident to the Woolf engine is approached in 
this manner. 

For a considerable over-load or under-load, the engine 
must be re-designed with respect to its steam distribu 
tion, or operated at a much lower efficiency, as is the 

law in a greater degree with the Woolf engine. 
| Inasmuch as it is the exceptional case where an en- 
gine is exactly suited to its work the average commer 
cial performance is far from what can be obtained under 
test conditions. 


Wools 





Sees HP. Compreasion 
: —<S and 
LI’. Expansion 


Fig. 149. 


The evil is more marked with light than heavy loads, 

and in work demanding extreme variations of power 
the high pressure cylinder is frequently forced to supply 
allthe powerand in addition drag along with it the 
low pressure piston, whose cylinder indicates negative 
, work. ' 
{ The indicator card (fig. 151) will illustrate this action 
perfectly and show that the proper division of tempera 
ture between the cylinders was possible only with the 
load for which the engine was intended. ; 

As the whole range of temperature is covered in the 
high-pressure cylinder, the economy of the engine ap 
proaches that of a simple engine; but the net result is a 
considerable loss over what could be realized from the 
single cylinder alone, on aceount of the additional fric 
‘tion and enormous interaal negative work of the low- 
pressure cylinder.’ j : 

It has been but ashort time since this question de 
manded consideration. Heretofore compound engines 
have been built for particular kinds of work where load 
and steam pressure were maintained nearly uniform; 
while any considerable increase in the onipnat plant 
was quickly followed by the installation of an engine 
lof suitable power. Since the rapid development of 
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electrical industries, a demand has originated for an 
engine of high and comparatively constant vconomy 
under the widely different conditions incident to this 
service; and it was particularly true in the case of 
electric railways, where the average horse power 
might correspond with the engine’s rating, vet the 
actual working load would range far above or below 
this amount the greater part of the time. So great is 
this commercial loss with high-class compounds under 
such conditions, that it is still an open question with en- 
gineers whether simple engines in a subdivided form 
and maintained at a uniform load, are not more economi- 


cal than centralized power, in the form of a compound, | 


subjected to such varying loads. 


The objections which have been considered are general | 
in their nature, and applicable to all compounds in de- | 


gree according to the type they represent. They are 
wholly independent of the speed or any other distin- 


guishing feature that characterizes 2 particular style of 


engine, 


Fig. 151, 


——_ ) 
—_——— en 


: Receiver Compound with Light Load 

From the limitations thus described it will appear 
that the problem to be solved was reduced to the follow- 
ing: 


Given an extreme range of conditions as to load or | 


steam pressure, either or both, to fluctuate together or 
apart, violently or with easy gradations, to construct an 
engine whose economical performanceJshould be as good 
as though the engine were specially desiened for a mo- 
mentary condition—the adjustment to be complete and 


automatic. Technically, this may be reduced to 
read: Design an engine compounded, whose 
individual cylinders shall be subjected to a 


constant range of temperature, under constant limiting 
pressures, with different loads, and whose governor 
shall automatically readjust the division of the total 
range of temperature with different pressures at either 
extreme of the cycle, and at the same time regulate the 
speed. 


It may be readily believed that the fulfillment of this 


self-imposed contract was not an eas 
the successive steps in their order of 
be interesting, 

At first, expansion curves alone were considered and 


a, 
/ 


matter, so that 
evelopment may 





. Fig. 153. 


discussed, with, however, no idea of the development of 
a distinct type of engine. 
usual plan, the form of the engine was not determined 
until after the steam distribution was developed. The 
objections to the older forms were recognized; but for a 
jong time no means were discovered to correct 
them. Either seemed to require such a complicated 
system of valve gear to obtain a proper distribution of 
steam, that it became very doubtful if a commercially 
better article than already existed could be worked out. 
The Woolf engine seemed unsuitable, for reasons already 
explained, although long consideration was given it. In 
the receiver engine, the little line which marks the fail 
of pressure between the cylinders was a stumbling block 
that obstinately intruded itself. 

After several months of investigation, the discovery 
was made of the peculiar value of a receiver of predeter 
mined volume which should act as a clearance chamber 
for compression in the high pressure cylinder. This can 
better be understood by reference to the fragmentary 
indicator card (fig. 153). 














Fig. 1 
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It may be stated in general that an engine may be de- 
signed that will cut off at any convenient point (A) in 
the high-pressure cylinder, and through process of expan- 
sop reach the point (B), the cut off in the low-pressure 
cylinder, from which point the steam can be compressed 
to boiler pressure in the high-pressure cylinder, and ex- 
panded toa proper termizal in the low-pressure. We 
have so many unknown quantities, that we are at liberty 
to vasy any one or several at will, without altering the 
results, 


changed, we are at liberty to change the point of cut-off 
in the low-pressure cylinder so that the same degree of 


In fact, quite contrary to the | 


For instance, if the clearance which allows a) 
proper compression in the bigh-pressure cylinder be | 
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"Fig. 155. 


compression is maintained. If, however, it be stipulated 
that the cut-offin each cylinder shall be equal, then the 
high-pressure clearance can no longer be altered, but 
| must be a certain definite quantity. 

If, again, the distribution be effected by a single valve, 
| driven by a shaft governor, the cut-off in each cylinder 
| must be equally variable, and the point (B) will follow 
|a path according to the law of its production, and de 
| pendent on the proportionate parts of the engine. 

The particular discovery that proved so valuable was, 
| that under these last conditions, the point (B) (Fig. 154 

followed the path practically of a hyperbola,.and that 
with a proportional clearance equal to the ratio of the 
cylinders, this path might be made to coincide with the 
byperbola of the compression curve. ; 

| A variation in the cut off of the high-pressure cylinder 
varies the point (B)toor from the atmospheric line, 
while a variation of the low-pressure cut-off changes its 
| position in a direction parallel to this line. A simul- 
taneous variation of both cut-offs makes the resultant 
movement of the point upon which so much depends, 
and which is determined by the clearance of the high- 
pressure cylinder. ; 

With an independent valve for each cylinder, it would 
be easy with any convenient clearence to so vary the 
cut-off in the low-pressure cylinder, that the variaticn 
of pressure at this point, due to varying cut-offs in 
the high-pressure cylinder, should cause the point (5) to 

| fall on any high-pressure compression curve that should 
| be determined on; but with a single eccentric valve-gear 
these points of cut-off must always be equal and simi 
larly variable, so that the discovery was really essential 
to the simplicity that was attained. 

It seems a lucky chance, although it is really part of 


the law which controls the movement of this point, 
that, as the pressure changes and the high-pressure 
|compression varies, the point (B) leaves the path to 


which it has so closely adhered, and adopts a new one 
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Fig. 


| still a hyperbola—-which cuts the steam line at the same 
point of admission (fig. 155), 

So far, all considerations have been with the seemingly 
eccentric behavior of the point (8), and the reduction of 
its locus toa law which has been turned to important 
practical use, while the results have been obtained with 
a form of valve which has but one lip between the two 
cylinders. 

In the course of the investigations the proper amount 
of high-pressure clearance to suit the various points of 
| cut-off was graphically determined, and a rather curious 

result obtained at the limiting full stroke and zero cut 

offs. With steam carried full stroke in both cylinders, 
the high-pressure clearance must obviously be zero to 
compress to boiler pressure in the high pressure cy! 
inder; while with zero cut-offs in both cylinders the 
clearance may be anything to accomplish this result. 

These unsatisfactory and indeterminate volumes were, 

however, caused by the error of considering condi 

tions that are impossible in practice. Any intermediate 
position of the cut-off gives a positive value to the clear 
ance chamber, varying but slightly (fig. 156). 

The average cut-off of one-half declares that the 
amount should be such a percentage of the high- 
sressure cylinder as the high-pressure cylinder is of the 
Coneaiinane cylinder; and at cut-offs on each side 
of this point to the limiting practical positions, the 

|clearance volume departs so little from this amount 
that the error can be corrected by the very slight shift 
ing of the valve through a coincident varying angularity 
of the eccentric rod. That is, under shorter cut-offs a 
little greater clearance is required, and on longer’ cut- 
offs a trifle less is necessary; and to balance this error 
the angularity of the eccentric rod can be maée to intro- 
duce a counteracting error, by which the high-pressure 
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cut-off changes more rapidly than that of the low-pres ’ 
sure. In practice, the error measured in pounds of 

steam consumed is so slight as to be unnoticeable; and 

in fact, for other reasons which shall appear, these 

varying dependent cut-offs are caused to depart from 

one another in exactly the opposite direction. 

Although the compression in the high pressure clear 
ance space to initial pressure is theoretically correct 
and advisable, yet certain narrow departures from this 
degree may be allowed without materially altering the 
economy, if by means of this a much greater gain can be 
made at some other point in the steam distribution. 

If the distribution of steam were entirely dependent 
on the truth of the point (B) to the path in which we 
have constrained it to move, then the line (D), (fig. 
152), would in reality fall slightly with shorter cut-offs 


Fig. 158. 


and rise again with the longer ones. Fortunately we 
have still the low-pressure compression with which to 
makea fit finish to the usually tiresome work of correc 
tion, 

Under the influence of a single-valve variable cut-off, 
the low pressure compression rises from a constant , 
pressure, but with a period varying almost as rapidly as 
the cut-off. 

The benefit in this case of such a peculiarity is in early ; 
exhaust closure with the lighter loads to prevent undue ; 
radiation to the condenser, and to raise the temperature 
of the eylinder so that there will be no surface conden- 
sation when the steam port reopens. 

in the later cut-offs, the water of condensation is re 
evaporated to a great extent before the point (B) i 
reached, and a considerable portion of the original steam 
is recovered for compression in the high-pressure cylin 
der ; but, in the earlier cut-offs, re-evaporation does not 
begin until the high-pressure cylinder is shut off from 


18 


the low-pressure, so that it is important there shall be 
little or no secondary initial condensation. : 
The amount of heat radiated during exhaust is de 


ae 


Fig. 159. 


pendent somewhat on the speed of the engine, -and 
nearly proportional to the time the exhaust port is un 
covered; so that an early compression, with a short cut- 
off, is valuable in reducing the total radiation to the 
condenser, thereby making the percentage of loss more 
nearly constant. as well as reheating the cylinder to 
prevent initial condensation. 

To the very natural question as to the reason for neg 

‘ lecting the radiation in the longer cut-offs, the answer 

is that the gain in power sinks the percentage of loss 
from this cause to such a smal! amount that the engine 
really effects a net gain by ignoring that factor. 

Moreover, the variable low-pressure compression acts 
as a corrective influence over the point (3), which if left 
to follow the course subject to the equally variable cut 
offs in the two cylinders alone, would too rapidly lower 
the line (D), (fig. 152). 

The vanable low-pressure compression would, how- 
ever, overdo the work we have indicated, were the an 
gularity of eccentric rod not interposed as an anti 


Fig. 160. 


corrective measure, and the progression of the low- 
pressure compression retarded, while the point (5), 
thrown slightly from the path to which we have assigned 
it, varies the high-pressure compression a little on each 
side of the constant curve of its true path (fig. 157). 

The diagrams (figs. 158, 159, 160),reproduced from actual 
cards, and representing light, sate and full loads, 
respectively, illustrate the practically constant division 
of temperature between the cylinders, and are a graphic 
proof of the successful application of the new method. 

The practical results in fuel consumption are repre- 

} sented by the tabulated water rates under different con, 
' ditions, both condensing and non-condensing, 
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“ rER RATES, BY TEST, UNDER VARYING LOADS. 
Horse-power 210 | 170 | 160 | «115 | 100 | 80 50 
» \-——— -_ 
Non-condensing 22.6 | 21.9 | 22.2 | 22.2 | 22.4 | 24.6 | 28.8 
Condensing 18.4 18.1 | 18.2 18.2 | 18.3 | 18.3 | 20.4 


It would be insufficient to dismiss with so brief a men- 
Lion the subject of radiation to the condenser, and the 
influence of the variable low-pressure compression as a 
partial correction for this loss and a factor in the devel 
opment of the constant economy under varying condi- 
tions that has been accomplished. 

\ properly variable low-pressure compression may be 
regarded only secondary in importance to the practi- 
cally constant high-pressure compression; and as this 
design has undoubtedly originated the principle of over 
coming by a proper compression the otherwise great 
waste of a large high-pressure clearance chamber, so it 
is also believed tobe the first to practically acknowledge 
and control the heat of radiation during low-pressure 


exhaust a properly variable low-pressure compres 
sion 

After the detailed explanations it will be interesting 
o note, as an evidence of the remarkable flexibility of 


the practi 
set so far fr 


il engine, that the valve adjustment may be 
m true that theshape of the indicator cards 
are considerably altered without materially affecting 
the economy of the engine. 
The explanation is that the line ()) does not depart 


from its position unless the valve error be excessive, 
because the error introduced by such readjustment on 
yne cylinder is in a measure corrected by a balancing 
error on the other cylinder. It must be understood that 
the whole economical result of the engine is directly 
dependent on the path of the point (B); and that, in the 


finished lo« 

in influence, 
As a type 

the two 


1s of the point, every part of the engine has 
greater or less. 

the engine must be considered as a union of 
ler ones, partaking of the nature of each, yet 


with the objections to either eliminated and the good 
qualities of both retained. The receiver is so disguised 
as to be scarcely recognized; and, as @clearance cavity 


to the high-pressure cylinder, absorbs all of the com 
instead of only a part. On the other hand, the 
ding lip of the valve reduces its functions to 
hose of the Woolf type. 


pression 











ence in cl ing the division of temperature and the 
consequent economy of the engine; yet a radical change 
n dimensions, such as the shape of the valve which 
ains the clearance space or in the proportion of the 
cylinders, would necessitate an entire new design, in 
which ¢ ther part should reconform to the single 
epar 
Alab Railroad Commissioners’ Report. 
The R ad Commissioners of Alabama, Henry R. 
Shorter, Levi W. Lawler and Wiley C. Tunstall, have 
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issued the eleventh annual! report of the board, the 
statistics being for the year ending June 30 last, and the 
date of the report Feb. 1. The length of new railroad 
year was 881, miles, and the total length 
the end of the year appears to 
Roads operating 52 miles are not 
report, and the length of side tracks in the 
ate is 302'¢ miles. To these figures the Commissioners 
add 10 track, and make 3,809 miles of 
track in the State, which, however, excludes 115 miles of 
dummy but the Commissioners have no official 
th the duminy roads. 


built during the 
of road in the State ‘at 


beer 244 miles. 


nave 
requirea { 
miles of second 
ines 
relations w 

The Commissioners complain that the railroads do no; 
send in their reports promptly. They also recommend a 
date for filing their report with the 
but the Legislature has not yet approved the 
bill on this subject which they presented to it. About 


half of the 


hange in the 


Governor, 


about insufficient station facilities. 
The Memphis & Charleston bridge over the Tennes- 
ee River at Florence is the subject of a long paragraph, 


and it appears that many written and verbal complaints 


have t made to the commissioners about it. They 
have considered the matter with anxiety,” but their 
ion does not seem to amount to much, The railroad 
mpany asserts that the bridge is safe for light loads, 
mut nothing is said as to what the actual maximum 
every day load is. We believe the newspapers have re- | 


ported two or three bad derailments on the bridge (or 
but we have seen no specific evidence as 
to whether the accidents were due to the weakness of 


the bridge, and the Commissioners say nothing about 


the approaeb), 


them 


The statistics of mileage of road, tons of freight car- 


ried, number of cars and engines, number of employés, | 


train mileage and accidents are tabulated fer the whole 


state, and 

those pertaining to other portions of the roads reporting 

as fully as is possible to do so, but the tables are not 
ted up. 

Eight passengers, 84 employés and 65 other persons were 
killed im the state during the year, and 108 passengers, 
06 employés and 1,112 other persons injured. 

rhe reports of the companies seem to be printed in 
full and they occupy 440 pages. 


The Railroad Side of the Matto Grosso Revolt. 


The revolt of the state of Matto Grosso at first seemed 
nsignificant, and the subjection of a territory whose 
total population does not exceed 200,000 would not ap- 
pear to require much military strength or genius. The 
situation, however, is complicated by the attitude of 
her neighbors on account of the fact that Matto Grosso 
the distributing centre foran im- 
mense area of central South America, embracipg the 
entire central-southwestern portion of Brazil, and the 
great plain of Mojos in Bolivia, which will have an im- 
portant infiuence upon the commerce of Paraguay and 


s likely t become 


wssible derangements have little or no infiu- 


report is taken up with complaints of towns | 


the figures for Alabama are separated from | 
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to some extent upon that ot Argentine. The future 
commercial greatness of Bolivia is so apparent that 
there is a race bet ween the surrounding nations to divert 
to themselves this prospective trade. To this end Ar 
gentine has been pushing forward the Central Northern 
railroad toward the mining centres of Bolivia, and has 
made several efforts to ascertain the feasibility of a 
route parallel with the Rio Pileomayo through the Gran 
Chaco. Paraguay also has hopes of penetrating Bolivia, 
and is now surveyirg a route intended to cross the 
mountains to La Paz. Matto Grosso, however, occupies 
a superior position, commanding the watersheds of the 
Amazon and the Paraguay, and being accessible by 
steamers from both directions. 

Brazil's special problem, into which Matto Grosso en 
ters prominently, is to secure rail communication from 
the east coast through this territory, with two objects 
in view. One is to obtain easy communication through 
her own boundaries to the Rio Paraguay, thus enabling 
her to mobilize troops along ber western frontier, and to 
menace her historic enemies, Argentine and Paraguay, 
she could construct in 
Matto Grosso and navigate down the Paraguay. The 
other is to control the commerce of the Plain of Mojos, 
which would yield in time an immense revenue to her 


by means of gunboats which 


railroads, and largely benefit her mercbants through 
whose hands this commerce would pass. It will be re 
membered that the sake of this same com 
merce that Colonel Church attempted to build the 
| Madeira & Mamoré Railway, around the falls of the 
Madeira. It is stated that Argentine is giving the revo 
lutionists such support as she can without incurring 
diplomatic complications. 


it was for 


Firebox Steei. 

BY P, KREUZPOINTNER. 
Railroad Gazette the diffi 
culty of detecting laminations was dwelt upon. With 
steel plates this is not such a difficult matter. The very 
cause of laminations in steel plates tends to their more 


In a recent editorial of the 


iron 
plates the laminations are caused by the cinder becom 


easy detection than laminations in iron plates. In 


ing lodged between the surfaces of the layers of iron, 
which go to make up the “ pile,” thus preventing the 
| proper welding together of the surfaces in larger or 
there is no 
| slag and the laminations are caused by the fluid steel 
| absorbing gases, which on the steel cooling in the ingot 
| mold does not entirely escape. 


smaller areas, as the case may be. In stee! 


However, there are steel plates made sometimes by 
| the process of “ piling.” That is, ordinary steel scrap, 
the cuttings from steel and iron plates, or the former 
alone, are laid upon each other until a square “ pile” is 
formed. This “ pile’ is put into a heating furnace and 
when at a welding heat is rolled out into plates and 
sheets. The resulting plates are tested for laminations 
|}in the same manner as iron’ plates. Though made of 
steel, the plates manufactured this way are not steel 
plates, though perhaps they may be sold some time un 
der that name. A steel plate proper is one that has 
| been rolled from a cast ingot. 





If steel plates are examined for laminations at all, it 
|} is done in a manner different from that by which iron 
| plates are examined for this defect. As a rule, however, 
| this is not done. To examine every plate in a steel mil! 
iron plates are examined would bea 
| physical impossibility. If laminations are suspected, a 
| piece is cut off on one of the sides or ends of the plate to 
be examined, the edge planed and filed smooth, pol 
ished with emery cloth and etched. This, however, re 
quires time and care which is not always at the disposal] 
| of the mill-man or the investigator. 

| A shorter way, and one quite efficient, to test a steel 
sheet for laminations, is the nicking test. The nicking 
test should the inspector's best friend and 
helpmate. The seeker after truth can get more infor 
mation out of a nicking tests than many think of. 

To test a piece of steel plate for laminations, the piece 
is clamped in the vise and nicked on one of the surfaces 
about , deep with a sharp cold chisel. The por 
| tion above the vise is then bent over with a hand 
hammer until either the piece breaks at the nick or 
bendsdouble. If the steel is laminated, one or more 
openings will be perceived, gaping apart more or less, 
along the fractured surfaces. The length of these open 
ings varies from one eight to half aninch. The depth is 
also variable. Sometimes oue single laminations runs 
through the centre of the piece, while the metal on 
either side is entirely homogeneous. Sometimes also we 
find the whole fracture opening out like the leaves of a 
book. This last description is seldom met with any 
more, owing to increased skill and knowledge of the 
steel makers. Butif it is met with, such a plate should 
be returned without hesitancy. No magnifying glass is 
needed when examining a nicking test for laminations. 
The laminations which cannot be seen at once with the 
unaided eye need not bother the investigators. Often 
the fractured surfaces present a compact appearance, 
and the structure gives the impression as if composed 
of fine scales shining like silk. 

This is not indicative of laminations. On the contrary 
| such steel isdesirable. Only in very rare cases do lami 
nations in steel plates assume the proportions and nat- 
ure of laminations found in iron plates. 

Asto the origin of laminations in steel plates it may 
be interesting to say a few words, Many metals have a 


in the manner 


| 
| 
| 
| 


be called 


tendency to absorb gases when in a liquid state. In 
some cases the chemically purer metals more so than 
others. During the period of down from a 
liquid to a solid state, these gases are given off again 
largely by the metal. 


without an addition of 


cooling 


Silver, for instance, that is silver, 


copper, absorbs considerable of 


the oxygen of the atmosphere. If the crucible in which 


the silver was melted is set aside without pouring out 


but letting it solidify in the crucible, then at 
the moment of semi-fluidity the 


the silver 


absorbed gas will es 


cape amid considerable ebullition of the silver, the 


agitation caused thereby sometimes throwing out por 


tions of the silver. In steel and cast iron, however, not 
all of the gases secluded in the metal escapes before final 


What 


in steel and iron castings. 


solidification. remains causes the vexatious 
In steel 


is subsequently hammered or rolled into sheets, 


*‘blowholes which 
plates, 
blooms or rods, these blowholes are compressed, flat 
tened out, and thus become lamivations. 

The more blowholes in the steel ingot, the more lami 
nations in the finished article. Likewise the larger the 
blowholes the larger the laminations. Under unfavora 
riddled or 
rid of the 
rases and to produce steel free from blowholes and lami 


ble circumstances an ingot may be fairly 


honeycombed with blowholes. How to get 





nations is the steelmaker’s constant, anxious endeavor 
in daytime and his dream at nights. 

W hile the steel cools in the mold the occluded gases try 
to escape, and if it were possible to keep the steel in the 
mold in aliquid state long enough, then, generally speak 
ing, all the gases would escape, and blowholes would be 
unknown. As it is, the gases rise to the surface and to 
ward the side of the ingot in trying to es ape, while the 
steel is still fluid enoughto doso. Thisis the reason that 
the to pand surfaces ef an ingot are more likely to be found 
honey-combed than the bottom and centre. This is also 
the reason why it is desirable to have as much of the top 
of an ingot cut away as is possible to secure solid pro 
duct. The objection to this, from the steelmaker’s point, 
is, that the more he cuts off the more scrap he has to han 
die and remelt, and the more ingots he has to have in the 
first place When a 
into the 


to get a given quantity of product. 
that is 


which is the only 


metal is poured from the top, poured 


opening to fill the mold, outlet for the 


then the chances for honeycombing are increased. 


gases, 
For this reason lirge steel castings and steel ingots are 


now “ bottom poured,” that is, a number of molds are 


set in a circle on the bottom of the casting pit. 
firebrick 
molds toward the 


A channel of runs from the bottom of the 


centre where all the channels con 
verge, and are connected with a cast iron funnel through 
which the 


molds from the bottom up through the channels radiat 


metal is poured, which then fills the ingot 


ing from the “riser.” Thus the gases are given all pos 


sible chances to esc ape before the metal solidifies, since 


there is no obstruction, asin top pouring. This method 


has been found very beneficial. Of course in practical 


stee] making the methods vary, and “top pouring” is 


still met with. However the steelmaker may be relied 


on that he has good reason for doing so, and whatever 


his method, his one object is always toget rid of blow 
holes and to produce a “solid” ingot. The sketch shows 
a transverse section of a steel in 
got with a moderate number of 
blowholes. The regularity of po 
sition of the blowboles is due to 


the rapid cooling of the outer 


crust of the metal when coming 


in contact with the 





inner walls 
In the cen 
hotter portion of the ingot gas is stil! 


of the ingot molds 


and 


tral evolved. 
The hard crust, however, prevents its escape to the out 
side and a little gas bubble bangs there, like an air bub 
ble in 
As the 


its way to the 


a glass of water adheres to the side of the glass. 


cooling evolved and finds 


little bubble already formed, enlarging it 


proceeas more gas 1s 


toward the middle of the ingot, thas giving the blowhole 
a pear shaped form. 

If we inquire into the probable effects of laminations 
on the wear and tear of firebox steel it admit 
ted that, while they do not tend to produce sudden and 


dangerous failures, resulting in explosion, yet they may 


must be 


become very annoying and expensive at times. It 
without 


goes 


saying that a solid, thoroughly homogeneous 


metal is stronger, can “stand up” better, is better able 


to resist the action of the manifold forces which tend to 


destroy a firebox, than a metal the continuity of struct 


ure of which is more « 


r less destroyed by flaws of great 
er less extent. 

steel would not offer 
as much resistance to crushing, if the force were applied 
in the of the laminations, than steel not so 
laminated, even if the tensile strength of both 
were the If this be true then we may expect to 
see a firebox, built of laminated material, “scttle” and 
bulge more easily than one built of homogeneous steel 
The laminations prevent the close and intimate inter 
locking of the individual particles, as it were, and thus 


It is conceivable that laminated 
direction 
pieces 
same. 


are deprived of the support of their neighbors. wherever 
a lamination happens to be. Supposing a load to be 
placed on the edge of a laminated sheet, it would un 
doubtedly take a smaller force to compress such a sheet 
due to the alrealy 
part, of the metal, than it 
solid, homogeneous plate. 


edge wise, existing separations, in 


would take to compress a 


(Continued on page 395.) 





aa. Bara ab wee oe ie 


awe 


i 
j 
: 
4 
) 
} 
i 
: 


ae. eee 


— 


EEE SE SE ee 


ee MA See ft Se 





2 oie 


y 


! 
























































































ESTABLISHED IN APRIL, 1856. 
Published Every Friday, 
At 73 Broadway, New Yor«. 


The subscription price is $4.20 a year in North America, and 
$6.08 in foreign countries. 


EDITORIAL ANNOUNCEMENTS. 


Contributions.—Subscribers and others will materially 
assist us in making our news accurate and complete if 
they will send us early information of events which take 
place under their observation, such as changes in rail- 
road officers, organizations and changes of companies 
in their management, particulars as to the business of 
the letting, progress and completion of contracts for new 
works or important improvements of old ones, expert- 
ments in the construction of roads and machinery and 
ratlreads, and suggestions as to its improvement. Dis- 
cussions of subjects pertaining to ALL DEPARTMENTS of 
railroad business by men practically acquainted with 
them are especially desired. Officers will oblige us by 
forwarding early copies of notices of meetings, elections, 
appointments, and especially annual reports, some notice 
of all of which will be published. 





Advertisements.— We wish it distinctly understood that 
we will entertain no proposition to publish anything in 
this journal for pay, EXCEPT IN THE ADVERTISING COL- 
UMNS. We give in our editorial columns OUR OWN opin- 
tons, and those only, and in our news columns present 
only such matter as we consider interesting, and tm- 
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The Commissioners and the engineers have not 


| treated their scheme as independent of or hostile to the 


railroads now serving the city, but have undertaken to 
supplement these latter, and to make a harmonious 
combination. They begin their suggestions with a rec- 
to regulate the street traffic in the 
crowded districts. 


ommendation 
They recommend widening and 
improving certain streets and cutting certain 
ones They recommend two union passenger sta- 
tions to serve the existing railroads as well 
new circuit: and 
ration 
present 


new 


as the 
they recommend a radical sepa- 
of the freight and passenger traffic of the 
railroads at their Boston termini. The new 
railroad that they recommend is 13} miles of double 
track. Part of this is an circuit, inclos- 
ing the most congested district, and uniting the ter- 
mini of the railroads now serving the suburbs. Part of 
this 134 goes to make an in- 


inner 


miles of new railroad 


} complete outer circle by uniting various existing lines. 


portant to our readers. Those who wish to recommend | 


their inventions, machinery, supplies, financial schemes, 


etc., to our readers can do so fully in our advertising col- | 


umns, but it is useless toask us to recommend them edi- 
torially, either for money or in consideration of advertis- 
ing patronaae. 


A contemporary has said: *‘‘ As for the holding 
power test, the Westinghouse brake has evidently 
been designed to let a little more air leak into the brake 
cylinder than leaks out of it while the brakes are on, 
so that, if anything, the brake pressure shall rise dur- 


ing a prolonged service application and the average be | 


maintained in spite of a few leaky pistons.” Truly 
a little knowledge of air brakes leads to strange | 


conclusions. The discovery that the triple valves 
in question were designed to leak was made while 
searching for the cause of the slow increase of pressure 


in the brake cylinders during a long time application 


to show what the action of the brakes would be ona 


long grade. A glance at the conditions existing at the 
time of the test will show at.once that there was no 
proof that the triples leaked, as a leak in the train pipe 
would bave caused identically the same apparent leak- 
age of triples that has led to the remark quoted above. 
In fact, from other tests made at the same time it was 
shown that the triples were practically free from leak- 
age, and the continuous,uniform reduction of the train 
pipe pressure is sufficient evidence that the train pipe 
was not free from leaks. Had the train pipe been 
absolutely free from leaks, any material reduction of 
auxiliary reservoir pressure by leakage of air into the 
cylinder would have caused the brake to release. To 
design a triple to leak to su’t is more of a problem than 
to design one to keep perfectly tight, as there is a 
margin to work on when the triples are to be kept 
tight. 
tight, by the valve covering the port, an increase in the 
covering does not change the condition ; it is still tight. 
But if a valve leaks, it may leak more or it may leak 
less, with a difference quite sufficient to defeat the 
end sought. Our contemporary may be sure that 
triples are not designed to leak; it is quite trouble 





vance sheets of the report of the Boston Rapid Transit 


Commission. Recently we have received the report 
in full and have read it with considerable care and 
much interest. It is an admirable piece of work. The 
Commission included Mr. William Jackson, City En- 
gineer, and appointed Mr. Gcorge 8S. Rice its Chief 
Engineer. It then called in as Consulting Engineers 
Messrs. Theodore Cooper, A. Fteley and F. P. Stearns, 
It is impossible to ascertain from the pages of the re- 
port just what is due to the individuals concerned 
except in so far as may be judged from the reports of 
the engineers and of two of the Commissioners, which 


appear in the appendices. The whole document 
fills about 300 octavo pages and has, besides, 
many sheets of drawings; and it is very 


thorough and scientific. The peculiar merit of the plan 


That is clear, for when a triple is once made | 


proposed is the intelligent utilization of existing rail-' portant than it really. is. 


These existing lines will thus serve as radial feeders to 
the inner circuit, and trains msy be run around the 
inner circuit ; others may be run in from one radial 
line, around the inner circuit and out over the same 
line ; or, finally, trains may be run in by one line, 
partly around the circuit and out by another line. This 
is but a brief outline of a very detailed and well 
digested plan, but it will serve to indicate its compre- 
hensiveness. The first great characteristic of it is that 
it takes into consideration all the conditions, and the 
next is that it proposes to make use of such means of 
transportation as Boston now has. 


Good and Bad Signal Lights. 


The imperfections of colored signal lamps form the 
subject of a communication which we have received 
from Mr. Arthur H. Johnson, Engineer of Signals on 
the New York, Lake Frie & Western. Mr. Johnson's 
chief argument is contained in a paper by Dr. B. Joy 
Jeffries, of Boston, which he incloses, but which is too 
long for us to print. This paper, written several years 
ago, details some of the Doctor’s experiments with 
colored glass for signal lights. Dr. Jeffries’ experiments 
are always interesting, as he has been a most thorough- 
going investigator of that subject in connection with 
color-blindness and other defects of vision. In this pam- 
phlet he tells how the blue in the blue-green and the 
yellow in the yellow-green glasses, so commonly used, 
enable most color-blind persons to distinguish such 
lights from red (the blue and the yellow rays being as 
distinctive to them as to normal-eyed persons), and 
thereby to deceive ignorant examiners who try to test 
them for defective vision. 

The desirability of pure green and pure red for sig- 
nal lamps has recently been pointed out in these col 
umns. Enginemen ought to be able to distinguish a 
color-signal by its color, not by its apparent degree of 
smokiness (as they often do with blue-green if they are 
color blind); and if we are to use colors at all, the code 
should be made up, as it purports to be, of the most dis- 
tinctive colors available, which are pure red and pure 
green. This purity of color is highly desirable, aside 
As to in- 
creasing the power or intensity of lights, the impor- 
tance of which is referred to by Mr. Johnson, Dr. 


from any question of using a third color. 


Jeffries, in this paper, only points out the need, saying 
nothing about the means, except to state that he had 
induced the New England Glass Works to make lenses 
of the most scientific shape and of exactly the right 
color. 

Mr. Johnson emphasizes Dr. Jeffries’ assertion that 
all attempts to show the shape of a light are ridiculous; 
but in this argument the Doctor had reference to tri- 
angular, square and star-shaped holes in an opaque 
screen, illuminated by a single lamp, and his state- 
ments cannot be regarded as an answer to the claims 
made for the illuminated blades now used. Our cor- 
respondent apparently intends 1 for such, but it is 
evident without argument that the shape of a light 
can be shown readily enough up to working distances 
if only it be made large enough; and this question of 
size, and the consequent expense, is really the vital 
point. The Boston & Albany has for several years used 
two white lights, placed in a horizontal line, for a stop 
signal, and is constantly running fast trains under 
thatsystem. That isin the main ideaa shape signal. If 
the 30 inches, more or less, between the two lights were 
filled by two or three other lights the idea of shape might 
be more readily apprehended by critics, but it will 
hardly be claimed that the distinction from a perpen- 
dicular bar of light would be any less effectual. 

Of course, it is possible to get far enough away, even 
from a locomotive head-light, to make its shape wholly 
indistinct, but that simply brings up again the question 
how far a signal ought to be discernible, which 
question we still insist is generally treated as more im- 








When a superintendent ' 
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comes to realize how often runners have 10-second, 30- 
second, and even 60-second fits of absent-mindness he 
begins to see the importance of having all signals ar- 
ranged on the principle that they will not be heeded 
until the train gets within a few hundred feet of them. 
The flagging rules for brakemen very fully recognize 
this principle already, but when a fixed signal is erected 
all interested seem to be at once possessed with the no- 
tion that the main purpose of that signal is to give warn- 
ing to enginemen a mile away, forgetting the fact that 
the runner wants the signal largely, in many cases 
chiefly, for the aid it will give him in times of fog, 
when no signal can be read more than a few hundred 
feetaway. The real reason for giving enginemen a 
long distance in which to see a signal and to act on 
the indication it gives is, in many cases (though people 
holding this view do not always analyze their own 
thoughts on the subject), to give them time to see it in 
spite of habits of readinz, talking with the fireman, 
looking at the scenery, and soon. But if a man is 
given 10 seconds in which to perform a duty that he 
ougl.t to perform in one second, it often results in his 
taking 20 seconds, and the scheme thus defeats its own 
object. Assume fora moment that all trains can be 
stopped in say 1,200 ft. This is not an unfair limit as 
At some signals all the time, 
and at all signals some of the time, this is the maxi- 


a basis of argument. 


mum distance at which the signal can be seen (where 
trains r quire this distance for pulling up, and fog ob- 
scures the signal short of 1,200 ft., we assume that 
distant signals are used). This being so, why waste 
effort in making signals visible 2,000, 3,000 or 6,000 ft. 
away? 

We state the foregoing considerations because the 
demand for powerful lamps is made by so many per- 
sons on irrational grounds. Atthe same time we 
recognize the importance of gocd lamps even for short 
Whether a light is to be seen 300 or 3,000 
ft. away it should be of good size, and the attendant 
should always adjust the wick so as to make the light of 
the same intensity every night ; the glaxs should always 
be clean and the bull's eye should always throw the 
rays in precisely the same direction. Mr. Johnson 
gave some valuable hints on this phase of the subject 
in the Railroad Guzette of Oct. 24,1890. This matter 
of fixing the lamps firmly to the posts, of making them 
in a substantial manner, and focusing the flame with 
The 
only argument that we know of, suitable to present to 


distances. 


precision needs attention on a good many roads. 


railroad officers who ure still content to use poorly 
constructed lamps cared for by slovenly inspectors, is 
to take them on a night visit to a road using good 
lamps. Salesmen who have failed of success in direct 


missionary work might try this. 


The Party Rate Case. 


The Supreme Court has decided that the 
rates” 


** party 
granted by the Baltimore & Ohio Railroad for 
parties of ten or more traveling on one ticket are not 
a violation of the provision of the Interstate Commerce 
law which forbids unjust discriminution. 

The complaint was made originally by the Pitts. 
burgh, Cincinnati & St. Louis Company, before the 
Interstate Commerce Commission, which declared such 
rates to be an unjust discrimination within the mean- 
ing of the law, and ordered the practice to be discon- 
tinued. The Baltimore & Ohio refused to obey this 
whereupon the Commis-ion applied to the 
United Stetes Circuit Court for the Southern District 
of Ohio for an injunction to restrain it from such vio- 
lation of its order. This court granted the injunction, 
whereupon the company appealed to the Supreme 
Court, alleging that the finding of the Commission 
was contrary to the facts, and that these facts showed 
that party tickets such as were issued were not an un. 
just discrimination. 

The Commission seems to have based its decision on 
a very narrow interpretation of the law, which, after 
its general prohibition of unjust discrimination, speci- 
fies that certain kinds of transportation at reduced 
rates shall not be prohibited, among which party rates 


order, 


are not mentioned. The Commission seems to have 


regarded that all transportation at reduceJ rates not 
specifically mentioned here is prohibited. But the Su- 
preme Court says that to constitute an unjust discrim- 
ination ‘‘the carrier must charge or receive directly 
from one person a greater or less compensation than 
from another, or must accomplish the same thing indi- 
rectly by means of aspecial rate, rebate, or other device; 
but in either case, it must be fora like and contempo- 
raneous service in the transportation of a hke kind 
of traffic, under substantially similar circumstances 
and conditions; ” and it quotes with approval from the 
dissenting opinion of Judge Jackson 1n the court below, 
who said that in passeuger traffic ‘‘there must be found 
to exist substantial identity of situation and of service, 
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accompanied by irregularity and partiality resulting in 
, or undue disadvantage to the 
other, in order to constitute unjust discrimination.” 
Here seems to us to be the heart of the matter. The 
very first thing to ascertain when discrimination is 
who suffers by it? If no one, then it is 
difficult to see how it can be called unjust. 

But they are in error who suppose that this will permit 
infinite discriminations with little reason, or that the 

wholesale principle ” may be made under this dec sion 
to make great differences in rates for shipments of dif- 
In fact, the “ wholesale principle ” 
has a narrow field for application in railroad rates ; 
that is, the 


undue advantage to one 


shown is 


ferent quantities, 


reasons which cause goods to be sold in 
retail 
not hold good for most of the circumstances 
of railroad traftic. 


very large quantities for much Jess than 
prices «dk 
If a lower rate should be given 
for two car-loads of freight than for one car-load it 
might utterly destroy the business of the shipper who 
cldom or never requires more than one car load ata 
time, and that would be a discrimination of the most 
unjust kind. The railroads should take the utmost 
ire to make no discriminations of this kind, and the 
Interstate Commission to prohibit them when dis- 
and, in so doing, it will no doubt receive the 
which has just decided 


the party rate case. 


»vered 
support of the same court 
against it in 

Doubtless there are cases where it is difficult to de- 
cide how great a difference may be allowed when a 
lower rate is 


the expense 


justified by some manifest difference in 
and it will not be a hard- 
juired to show that that for 
which a reduction of rates is granted is an advantage 


s of the carrier: 
ship if the railroads are r 


to them at least as great as the amount of the reduc- 
any shipper may be put at disadvantage 
by such difference. It is better that no differences be 


tion, wher 


granted for slight differences in the carrier’s expenses, 
thanthat one shipper should suffer by another's ad- 
vantage in rates, 

Che objection of some of the railroad companies to 
party rates is that they may be made to apply to other 
travel. But if any railroad should permit an isolated 


to travel on such a ticket that would bea 


passenre 


violation of the law, however legitimate the original 


ssue of the ticket. Whether such tickets make it 
easier to practice secret discriminations is a practical 
juestion which the courts are not called upou to con- 
ider, at least until they have proof that they are so 
ised 

Roller Bearings. 

The sul tof roller bearings for car journals came 
up at the April meeting of the New York Railroad 
Club, and the statement was made that such bearings 


did not reduce friction at high speeds. This is proba. 


bly not true; at least, no one knows that such is the 


case, because no tests have been made at high speeds 
with roller bearings to determine whether the friction 
is reduced or not, but it is highly probable that the 


friction is reduced considerably. However, it should 


not be understood from this that roller bearings 
are of any great practical value at high speeds, 


for the reason that at high speeds journal friction 
of the total 


The one place where roller bearings are of great value 


is not a large percentage resistance. 


is when a train is being started slowly from a stand- 
still. Then the journal friction is a large percentage 
This is why roller 
» useful for horse cars. 
and a saving in the resistance of the cars 
it starting reduces enormously the wear and tear of 


of the total resistance of the train. 


are S&S 


bearings 


ars slowly 


So, too, roller bearings are of great value 
on trucks and transfer tables around shops, as they are 
usually pushed by man power and a saving in the 


the horses 


resistance is a manifest advantage. 

On the other hand, when ascending heavy grades 
where the total resistance is made up largely of the re- 
sistance due to the grade, the roller journal can only 
save a percentage of a small part of the resistance. 
Again, when starting a train rapialy from a station, 
the inertia of the train makes up the major part of the 
resistance, and this is not affected in any way by the use 

f roller bearings. The inertia is the same whether the 
bearings have rollers or are for ordinary jeurnals. The 
saving in the use of the roller bearing under these con- 
ditions is only a percentage of a small part of the total 
At high speeds on level tracks the resist- 
ance of railrvad trains is made up of head air resistance, 
journal friction, rolling friction and flange friction. At 
extremely high speeds the head air resistance is con- 
siderably greater than the journal friction, and as the 
air resistance is not reduced by the use of roller bear- 
ings, the saving due to such bearings is, as in the other 
only a percentage of « small part of the 
total resistance. 

The practical value of a roller bearing is one thing, 


resistance 


cases cited, 


Horses start | 





and its effect on journal friction is quite another. April Accidents. 
Probably at any speed the roller bearing will reduce 
the frictional resistance. Common sense would tell us 
that; but the practical value of such reduction de- 
pends wholly upon the reduction of the total resist- 
ance, 


Our record of train accidentsin April, given in this 
number, includes 47 collisions, 86 derailments and 10 other 
accidents, a total of 143 zccidents, in which 39 persons 
were killed and 138 injured. The detailed list, printed 
That 1s, whilea roller bearing may reduce the op another page, contains accounts only of the more im 
journal friction as much as 50 per cent., yet it would portant of these accidents. All which caused no deaths 
reduce the total resistance but 5 per cent. on a one per | or injuries to persons are omitted, except where the 
cent. grade, and less than that in starting trains rapidly | circumstances of the accident as reported make it of. 
away from a station where the inertia of the train is | special interest. 


the principal resistance. These accidents are classified as follows : 


Iu case of high speeds, such 
x I 1 , St Kut- Crossing 


as 100 miles an hour, the roller bearing might reduce | Co tistons Rear ting. and other. Tot'l. 

, . : - Trains breaking in two 1 1 

the roller friction still as much as 50 per cent. and yet + mer ate cicie : ya : : 

reduce the total resistance perhaps but 6 or 7 per cent. | Failure to give or observe signal. 3 i ‘ 
. P Mistake in giving or understand 

As we lave said before, no one knows just how ing orders 6 6 

. . . P s att " a — » . . Miscellaneous 6 1 4 ” 

much the journal friction is reduced by the use of Unexplained 6 i 10 ” 

roller bearings at high speeds, but it is logical to reason 1 1 il I i 

ota 20 6 7 


that at any reasonable speed a roller bearing willre-| pe aiwenrs 


duce the journal friction considerably, as it changes the 


Broken rail 2, Loose deadwood 1 

thera 7 i. ant P : > a — . | Loose or spread rau 3 Misplaced switch . 13 

r harac ter of the « ontac t from a sliding « ontact to & | Hroken bridac fhm nee r 

rolling contact, which in every case so far tried has | Broken wheel 3 Animals on track 5 

. . P . Broken tire 1 | Landslide i 

reduced the friction of bearings. Broken axk 1 | Washout _ 

Broken truck Malicious obstruction 

- — Broken draw bar Wind , 

Fallen brakebeam 4 Unexplained 30 
Private Cars. BB: oken car 3 SH 

UTHER ACCIDENTS 

The Pillsbury-Washburn Flour Mill, of Minneap- | Boiler explosion 3 

: tr n side rod 1 

olis, has been trying for some time to get the railroads — neatly 6 
to carry flour in cars belonging to (or leased by) the 10 
Mill, but the rosds have steadily refused to use the otal number of accidents 143 


-ars, their own cquipment being sufficient to accom- A general classification shows 


. 1 . Col Derail- Other 
date ¢ ig at ~“d; é as é : 
modate all fre ight offe red ; and the Mill has finally lisions. ments. acc’d'ts. Total. P.c. 
entered a suit in the United States Circuit Court — of road 7 7 6 
. . , lefects of equipment ! 18 ‘ 23 17 
against the Chicago, Milwaukee & St. Paul. It 1s in| Negligence in operating 2% 17 1 if 30 
the firm of a petition for mandamus, which recites | U®foreseen obstructions : it , 19 13 
. . Unexplained 20 +“) A) 7 
that the road receives freight from other concerns and 
: . . Total 47 i) 10 143 100 
permits them to ship in special cars; and it instances) ,, 
. . The number of trains involved is as follows: 
oil cars, coal cars, beef cars, and stock cars. It is as- Col i. Otte 
serted that the petitioners have been put to much loss , -<- mente. accé te Total 
: » -assenger 6 23 i 5 
and inconvenience in using ordinary cars to ship flour | Freight and other 64 65 ‘ 131 
5 ’ I Freight a 
and often have had it damaged by dirt. The incon- Total _ aa 10 176 
venience and loss due to reloading at Chicago for East-| The casualties may be divided as follows 
ern points is mentioned. A more rational argu- Col- Derail Other 
: KILLED lisions. ments. accidents. Total. 
ment, which has been spoken of in the newspapers, | pyiploys - "19 a ny 
but which seems not to have been mentioned in the a rs ‘ ‘ 
m : . 4 ns thers 
formal complaint is that the road is sometimes short 
r= ; , Total 2 23 9 
of cars. This point, however, would be more effectiv« - - : . 
° NJIURED 
: ‘ . . > 22, 
in the fall than at this season. Employés 7 64 6 107 
It is to be hoped that this case will be well tried, for ee ngers 7 i 2 
. " . Uthers 2 
the subject is one which needs a thorough airing. O: 
. Total 77 y 12 
the technical points set up by the complainants, the rail- cota , sa - 
n The casualties to passengers and employés, when 
road could probably make a pretty strong defense 
: . ae : _| divided according to classes of causes, appear as fol 
Millions of barrels of flour have been shipped in cars of eed 
average cleanness, and many hundred consignees can Pas Pass Emp. Emp 
: - : killed injured. killed. injured 
testify that the damage from dirt, transferring and all | perfects of road , i 3 
other causes is infinitesimally small ; moreoverthe Mil] | Defects of equipment 6 12 
. 7 . < . Negligence in operating 13 8 9 
Compapny’s cars would soon be as dirty as other people’s | Unforeseen obstructions 
I b peo} 
and maliciousness } 6 15 
unless they were regularly returned empty, and the | Ujexplained... 6 y +s 
railroad can very reasonably argue that to do that Total ; 7 - 107 
OLA ya ¥ Me 


would often be wasteful. Twenty three accidents caused the death of one or more 


But the real point at issue is whether it is for the persons each, and 35 caused injury but not death, leavy 
public interest for railroads to haul a miller's cars, and; | ing 85 (59 per cent. of the whole) which caused no 


looked at in this way, the allegations about refrigera- | personal injury deemed worthy of record 


tors and stock cars are frivolous, for these are really| The comparison with April of the previous five years 


special cars, while a plain box car, to carry flour, is | Shows 

not such. The owners of cars fitted up with special | jojisions “— . = — —_ _. 
devices of real utility have a considerable right, in ~ meapeenen + PO = - a a e r 
equity, to have their claims recognized, for they have | Total — ‘ 4300s 135 a % 
generally been in advance of the railroad companies in a —  * . = = - 
furnishing needed improvements; but a man with a| Employés injured 7109 st o 107 74 
common freight car has no such plea to offer. eet ass trains involved 5 rd 15 3 3 : 

Railroads waste a good deal of money in paying Average per day 

grossly exorbitant rentals for private cars, such as_re- | Accidents > team ie ie oe 
frigerators for the Chicago meat shippers, for instance; | Injured 1.60 4.97 4.67 2.77 6.20 3.60 


Average per accident : 
Killed ..0 272 0.209 O.111 0 483 O39 6.455 
Iniured 0.972 O82 1.0387 0924 0.368 1.200 


The four passengers killed in April were all riding in 


and the defendant in this case has the reputation of 
having made one of the most vicious contracts of that 
kind; but whether the Pillsbury-Washburn mill car 
get any benefit from that fact in this particular case 
Whether the mill people know 
that private car companies pay dividends of 50 per 
cent. ayear we cannot say, but 


freight trains in charge of freight, so that as far as pas 
remains to be seen. senger trains are concerned the somewhat exceptional 
record of safety that began with February has been kept 


as they ate lively | up. The month of May will change it, however; and one 


Western business men and read the papers we | °f its worst accidents is of a kind similar to that at 
ac wk , ‘te the ~ ( » 
presume they do; and when they come mto Black Rock, Conn., report ed in th Mi t now printed. 
: ¥ We mean collisions happening on the first day of a new 
court they will probably be asked whether a! ) 
4 : . rr time table and due. presumably, to carelessness on the 
hankering for that kind of dividend for themselves 


part of trainmen in fixing the new schedules in their 
minds. Accidents from this cause are reported some 
where about every spring and fali and, like the cases 
due to forgetfulness on the part of an engineman or a 
nishes the flour cars. But whether he asks the question | conductor of something which both of them are required 


bad anything to do with their present enterprise. 
The defendant will probably wish to know who owns 
the ‘** Eureka Transportation Company,” which fur- 


or not, it is to be hoped that the Court wall bring out the | to remember, they seem to indicate that there are still 
facts and also all other facts available concerning pri- | ™®"J superintendents who take a good deal more pains 
vate car companies and the way they get fat on rail- | '° enforce the forms of instructions than to see that the 
ruad earnings, for there are a good many raiiroad 
managers who believe that they work serious injury to 
the railroads; and everyone interested knows that they | 
have in many cases been the means of unfair discrim- 


ination. 


substance of their orders is understood. The rules con 
cerning the delivery of new time tables and the ac 
companying regulations 
ceipt from conductor and 
| the table goes into effect have been strengthened and 
| perfected so that now we never hear of a slip at this 


designed to insure a re 


each engineman before 
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point. By this the superintendent. technically clears 
himself from all responsibility, and so may go to bed 
with perfect calmness on the night before the change in 
time, if he is satisfied with mere documentary evidence 
that everything will run smoothly. But a very ordinary 
kind of experience ought to teach any one that to get 
men to read the tables through, and to do this with suffi- 
cient care so that they will not go away laboring under 
any misapprehensions, it is necessary to see that they 
cultivate the habit of studying columns of figures 
more thoroughly and easily than some enginemen 


do. An engineman or conductor ought to be suf- 
ficiently familiar with the time tables to quickly 
comprehend a new one even if it be compiled 


blindly (as some tables are); but on most roads a small 
percentage of the men are not thus mentally alert, and 
they ought to be trained. If these men do correctly un- 
derstand a new time table it is quite likely because the 
changes are all easily discerned or because some more 
intelligent man aids them in the study. 

At Philadelphia on the 28th a steam fire engine was 
demolished by a switching locomotive at a crossing, and 
two of its meninjured. At Hell Gate, New York City, 
on the 27th a float carrying 20 freight cars, some of them 
loaded, broke away from the tug which was towing it, 
and ran upen a rock and sank. 


Iron and Steel in 1891. 


The statistical report of the American Iron and Steel 
\ssociation for 1891 shows a production of pig iron 10 
per cent. less than in 1890, it is true, but nine per cent. 
more than in 1889, and 28 per cent. more than in 1888, 
when it was greater than ever before. Those who look 
upon last year’s decrease as a disaster should cast their 
eyes back a little. The production has more than doubled ! 
since 1885, and itis not in the nature of things that a 
growth should continue at that rate indefinitely. We 
are now producing substantially all of our pig iron, and 
the consequence is that hereafter the growth of the in- 
dustry must be limited to the increase iii consump- 
And the consumption of iron, as of other 
materials of construction, is liable to great fluctuations. 
in flush times there is much new construction; then it 
is likely to be overdone, and for a time there is very lit- 
tle new construction, and the demand for materials of 
construction is limited chiefly to what is required for re- 
newals and repairs. Thus iron manufacturing in almost 
all countries suffers great vicissitudes, and in a country 
like this, where we sometimes build in a year 12,000 and 
sometimes only 4,000 miles of railroad, and where other | 
constraction usually fluctuates with railroad construc- 
tion, it is not likely to be exempt from them. The iron 
master cannot expect to make money every year; but as 
he can sometimes make two years’ profits in one year, ke 

has his compensations. 

The decrease in pig iron production last year was 
chiefly in Pennsylvania, Ohio, New Jersey and West 
Virginia. Of states producing more than 100,000 tons, 
only Virginia and Tennessee made more than in 1890. 
The Southern States, as a whole, however, suffered very 
little decrease, and their proportion of the whole pro- 
duction was 20.6 per cent. last year, against 18 per cent. 
in 1890. Nearly half of this Southern production is in 
Alabama. 

The production of Bessemer steel decreased 12 per cent., 
and was wholly due to the reduced consumption for 
rails. The production of the latter fell off 574,78 long 
tons (22% per cent.); of the latter, only 441,454. Thus the 
consumption of Bessemer metal for other purposes evi- 
dently increased materially. But this has been going on 
a longtime. Ten years ago the production of Bessemer 
ingots was only 17 per cent. more than the production of 
Bessemer rails, and the excess was less than 240,000 tons. 
Last year for the first time the Bessemer rail production 
was less than half of the total Bessemer production, and 
the excess of ingots and direct castings over the Besse- 
mer rail production has been for six years in gross tons : 

1886. 1887. 1888. 1889. 1890. 1891. 

691,487 834,127 1,123,097 1,420,147 1,821,033 1,954,264 

if there were no waste in rolling rails from ingots 
this would show almost exactly the increase in use 
of Bessemer steel for other purposes than rails, and as 
it is it indicates it very closely. It is shown to have 
been very great and rapid. On the other hand the pro- 
duction of Bessemer rails was greatest as far back as 
1887, and it was nearly as small last year as in 1882. De- 
ducting for the new railroads built during the year, we 
have about 865,000 tons available for renewals of about 
210,000 miles of track, or 444 tons per mile. The quan- 
tity apparently available for renewals in 1890, was about 
1,311,000 tons, for about 203,00) miles of track, or nearly 
64¢ tons per mile, indicating that the railroads did not 
make the usual rail renewals last year. The Union Pa- 
cific has reported an expenditure of only $23.50 per mile 
of road for rails for track renewals in 1801, which indi- 
cates a consumption of considerably less than one ton per 
mile, 

The production of open-hearth steel increased last 
year as it long hes, the production having been in gross 
tons: 

1885, 


tion. 


1836. 1887. 1888. 1889. 1890. 1891. 
133,376 =. 248.973 = 322.068 = 314,318 = 374,543 = 513,232 579.750 


Thus the production last year was more than four 
times as great as in 1885. There are thus several branches 
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Mr. Swank, the Secretary of the Iron and Steel Asso- 
ciation, who is doubtless the best authority on the con- 
dition of the iron industry, reports that it is still unsatis- 
factory. “Our pig-iron capacity is far beyond our 
present needs,” he says, which is likely to be the case not 
long after a very profitable season in the iron industry. 

The Canadian Pacific had on the 5,766 miles of railroad 
which it worked last year a traffic equivalent to the 
movement of 76 passengers and 330 tons of freight daily 
over the whole system, which is a very light business, 
as was to be expected. We must not suppose, however, 
that the Canadian Pacific is wholly ina wilderness, or 
was when it was first built,as were most of our Pacific 
railroads. Onthe contrary, it ha: 2,800 miles east of 
the Great Lakes, just north of New England and the 
Middle States; and there, where nine-tenths of the 
population of the Dominion is, doubtless it finds it, 
chief traffic and earnings. The inclusion of these lines 
prevents any fruitful comparison with our Pacific rail- 
roads. Fully 3,300 miles of its lines are east of the east 
ern terminus of the Union Pacific. A great part of its 
Eastern lines, however, are in a very thinly populated 
country, and very few parts of its line, doubtless, have 
what would be considered a large traffic on lines so far 
east on this side of the border. In the whole system the 
gross earnings year were $3,570 gross and $1,390 
net per mile, The latter per cent., less than 
$28,000 per mile; but the Canadian Pacific Company 
had the fortune large part of 
its cost the and it has 
unusually light fixed charges, amounting last yeartoonly 
$800 per mile of road. Its land grant yields but 
small direct returns, but a great increase in sales is re 
ported for the first four months of this year. The traffic 
and earnings have grown with considerable rapidity. 
Per mile of road the passenger traffic has grown nearly 
30 per cent. since 1888, and freight traffic 52 per cent. 
The expense of maintenance of way last year was $437 
per mile of road; the cost of motive power $7,958 per 
locomotive ; of maintenance of cars, $46 per car—ail very 
small amounts, as may be seen by comparison with the 
expenditures of the Union Pacific in the same year. 
which we showed (May 13) to have been $710 per mile 
for maintenance of way, $9,110 per locomotive for mo 


last 
is 5 or 


good to have a 


paid by Dominion, 


great 


tive power, and $107 per car for maintenance of cars. It 
is also that the average gross earnings per 
mile ($3,936) of the branches and leased lines of the Union 
Pacific are 12 per cent. greater than those of the Canadian 
Pacific, trunk lines and all; but the net earnings of the 
latter were $1,390, against $974 on the aforesaid lines of 
the Union Pacific, or 43 per greater. If the fixed 
charges of the Union Pacific were as light per mile as 
those of the Canadian Pacific it would have paid nearly 


noticeable 


cent. 











We give nearly in full this week a paper by Mr. F. M. 
Rites on the *“‘ Steam Distribution in a Form of Single 
Acting Compound Engine,” read before the American 
Society of Mechanical Engineers at the San Francisco 
meeting. This paper gives some facts about steam dis 
tribution in compound engines, and explains so well the 
necessary conditions to the acquirement of that wide 
range of economical working so essential in locomotive 
work that it will to all who are inter 
ested in compound locomotives. The type of steam dis 
tribution described in the paper gives from actual tests 
arange of from 100 to 210 H. P. ata constant 
speed (about 100 per cent. variation from the lower 
limit), with a change in water per horse power of only 
0.9 of 1 per cent. 
mon in locomotive action, the range in power would be 


be found useful 
action 


With a range in speed such as is com 
very much greater with the same small change in the 
This is a type of steam action much to be 
desired for railroad work. The facts and reasoning set 
forth in the paper are wholesome reading for designers 
of compound locomotives, and if the principles laid down 
were followed we should lave less monstrosities of de 
sign than we now see in some of the compound cylinders 
and valve gears running here and in Europe. 


water ra-e. 








The New York state law regulating the hours of rail- 
road employs has gone into effect, Gov. Flower having 
signed it on Friday of last week. We have not yet seen 
the full text of the bill, but its principal feature is that 
making ten hours’ work, performed within twelve con- 
secutive hours, a *‘day’s work,” and requiring all time 
beyond this to be paid for as “extra.” It remains to 
be seen how such a law will work. Most statutes of this 
kind have proved ineffectual! because of various loopholes 
left in them by careless legislators, or else because their 
terms made them unenforceable in the nature of things. 
The principal roads of New York are disposed to he pretty 
fair with their trainmen, however, and the law may not 
be tested at all. It is vicious in principle whether we test 
it or not, for it attempts to compel payment by the hour 
for work which can be most economically and efficiently 
done by the piecework system. Trainmen ought to be 
paid by the trip, with hour rates for extra work only on 
rare occasions. Extra pay for detentions constitutes too 
strong a temptation to waste time, if it is allowed all the 
time. 





The first reorganization seeheme of the Richmond & 
West Point Termina] Co. has failed of success, owing 


of iron manufacture which were more active than ever | to the cruel refusal of the well secured creditors of this 


before, 
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so enable them go on with their great speculation, which 
is at present threatened with disaster. A new plan has 
been drawn up, the particulars of which at this writing 
are not yet fully known, but which all accounts, differ- 
ing in some particulars, agree in describing as calling 
upon the people who owe the money—the Terminal Co. 
shareholders—for the money to pay their debts, and en- 
them secure any future profits which their 
great enterprise yield hereafter. In this respect it 
is an immense improvement on the first scheme, which 
seems to us one of the most disereditable ever proposed 
by respectable financiers. 


able to 


The Austrian State Railroads introduced their 
zone tariff in June, 1890, and a greatly reduced freight 


low 


tariff last year. The report for 1891 shows a gain of 
14 per cent. in gross earnings over those of 1890, but a 
a decrease of 134¢ per cent. in net earnings. The larger 


part of the increase in gross earnings was from passen 
ger traffic, and the increase in freight earnings was 
trifling; but a decrease of $1,600,000 had been estimated 
as the result of the decrease of freight rates in this the 
first year of their working. The net earnings were equal 
to 2.39 per cent. on the cost of the State Railroads, 


NEW PUBLICATIONS. 

Les Chemins de Fer et les Tramways. Par Adolphe 
Scheeller, Inspecteur & la compagnie de chemin de fer 
du Nord. Paris. J. B. Bailliére et fils. 

This is a little book of 358 pages belonging toa series 

called the “Contemporary Scientific Library,” and in 

tended as a popularexposition of the latest improve 
in the of rail 

There have been some other “ popular” books on 

railroads, which left the that the 

authors made their first acquaintance with the subject 


ments construction and operation 


roads, 


have impression 


while compiling their books, and it seems that 358 
pages afford scant room to give much information 
on so vast and complicated a subject. But a per 
usal of the book shows that Mr. Scheeller not only 


has the knowledge which might be expected of a prac 
tical French railroad man, but that he 
student of the railroad practice of other countries, 
the reasons of many methods and appliances 
are little if at all knownin France. In fact, 
there are probably few railroad men, not to say general 
readers, who could not learn much from this little book. 
American practice is frequently referred to, and is gen 
erally intelligently described, the errors we have de- 
tected being chiefly the acceptance as actual or ordinary 


has been a close 
and 
Knows 


which 


practice of certain inventions which made some noise at 
one time, but hardly got beyond the experimental stage. 
And the book is to Not only are the 
latest French innovations described, but such compara 


well down date. 


tive novelties as our electric street railroads, and even 


the “Greathead” underground line in London, Alto 
gether it is a very creditable book. 
How to Run Engines and Boilers. By EK. P. Watson, 


Editor and Proprietor 
street, New York. 
This 


is to help young men who have the care of stationary 


of the Engineer, 150 Nassau 
Price $1.50. 
is a book of 125 small pages, the purpose of which 


engines and boilers. The various chapters cover methods 
of cleaning boilers, and the use of scale preventers, the 
functions and of mud drums, grate bars and 
tubes, and in fact cover quite thoroughly the details of 
taking care of and running boilers. Theengine also is 
treated in considerable detail, the idea being, not to de 
velop the theory of the steam engine, but 


diseases 


to teach 
how to keep ic in order. On the whole, the book appears 
to be thoroughly practicable and free 


one 

from misleading 

errors 

Timber Physics ; Part 1. Preliminary Report. 
piled by BK. E. Fernow, Chief of Forestry 


United States Department of Agriculture. 
ton, Government Printing Office, 18v2. 


This bulletin discusses the need of the investigation 
of physical properties of useful timbers, gives an account 
of the historical development of the science of timber 
physics, and tells of the organization and methods of 
timber examinations in the Division of Forestry. The 
work at the test laboratory at St. Louis, Mo., is described 
by Prof. J. B. Johnson. Our readers are already quite 
familiar with this work from articles that we have pub 
lished heretofore. 


Com 
Division, 
Washing 


State and City Supplement of the Commercial and 
Financial Chronicle. 


Messrs. William B. Dana & Co. under date of 
May 21, another State and City Supplement. The first 
issue of this supplement appeared a number of months 
ago. It contains minute information of municipal bonds 
and securities of that class, for (he whole United States, 
A pretty full index makes the information easily avail- 
able. 


issue, 





Messrs. John Wiley & Sons announce as in prepara 
tion, “Geodetic Surveying,” by Prof. Mansfield Merri 
man. 


TRADE CATALOGUES, 


The Nathan Manufacturing Co., of 92 and 94 Liberty 
St., New York City, issues an illustrated railroad cata- 
logue under date of May 1. This shows the various in- 
jectors manufactured and sold by the company. with 
their attachments and parts, also lubricators, oil cups 
fhe catalogue is completely and handsomely 





ete, 


company to belp pay the debts of its shareholders, and | illustrated, 











Philadelphia 


MAY 


The 


s 


n 


1299) 


ted States 


Pa,, issues a small catalogue showing the 
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Vetallic Packing Co., of | the colder and, therefore, harder central portion which | 15,000 trains pass annually, equivalent 


has a tendency of tearing the mass, instead of compres 
sing the metal, and making it flow before the rolls in 


895 


to 40 trains per 


day, two years on track over which from 7,500 to 15,000 
trains pass; three years on track over which from 2,500 


ipplication of its packing for piston rods and valve in 7 
stems in locomotives, stationary and marine engines. |a natural way. The unequal heating in the boiler shop | to 7,500 trains pass annually, equivalent to from 7 to 20 


he few cuts that are published show thearrangements 


very clearly 


' ee +6 ots ” ; tions are more than 3.11 miles long. When the force J 
because homogeneons steel works “ stiffer. ballast that has been removed is placed between the . . » ti _ ] 
. “ , exceeds more than 15 men per kilometre on sections 
Laminated firebox plates are also objectionable and | rails or on the sides of the track as near to the hollows more than 3.11 miles (5 kilometres) long, it is considered 
: . q ~— ome | . ~ *( daere« 
ns ount of the decreased resistance such | as possible and out of the way of passing trains. Before that this loss in time is made up ~w sls stan of the 
a s 38 e 1s de ) * size e 
is ab ffer to the destructive effects of expan-||oosening the roadbed all weeds, grass and roots are rangs 
: a oan . . ‘ ~~ . 4 
and raction, There being no such a thing as | carefully removed and also the mad that collectsin some | “7. work | Se a a a a 
a . be ; P f ~ Ss ¢ 2 act 4 2 > AL 5 as Ol 
in st n the sense as we speak of fibre in iron, | places. This rubbish is collected in little piles along the |)... January repairs of the hedges and fences; Febru 
injur the metal is carried through the mass of | jine and is removed at the close of the day or as soon as ary and March. removal of eer paty weeds oom the 
more kly and readily than throughiron. If we| possible, to places designated by the foremen, never : ibed isl ¢ ata March 13 +. . 
fet ae " eat 3 fi ; , : | roadbed and slopes; March 15 to Oct. 15, general revision i 
ak th er “ bundle” of fibre in a good piece of iron, being thrown on the sides of the roadbed or into the ag : : 2 
oe " ~ oe Me. - . | Of the principal lines with an interruption during the 
find the other uninjured “ bundles” or “ strains” | ditches. The workmen are divided into gangs, to each heated summer months; July 15 to Aug. 15, cleaning 
2 ai ° . " 8 > * ’ ”, Cleaning 
bres t the work, with a diminished strength of | of which is given a day’s work, divided equally among : 
‘ a , b , ’ b out the side ditches, repairing signals and telegraph 
rse the men. The foremen report to the superintendent the Messe and cimiles werk: October, November and Be 
he homogeneity of steel makes the metal stronger | names of those men who finish last and first the work |... , a all : : : 
é tb te te [ P , cember, general revision of the branch lines; December 
thus compensates, rough i wer ot r i . The > ms 7 ve : , : 
pensa irough its greater powe hd assigned to them. The oremen themselves have “| inspection of the joints on all the lines. Among the 
tance, for this valuable feature of fibrous structure in | shorter length to cover in order that they may inspect a : 
, . ; : ’ . special labors of the maintenance of way department ; 
althoug as already remarked, and as is well | the rails and ties and determine the amount of subse-|;. tp. inspection of the track three times a week at ; 
wn, st reaks more easily if once injured. Now | quent work that will be necessary. night, and the daily inspection during the day time ' 
put asteel plate in a firebox, which is already| When this preliminary laboris completed the rail fas ; , : ' 
: yartial reps » track at « Ast . CES 
ikened through want of continuity of structure by | tenings are cleaned by means of a wire brush, and the , pas of Ce Sneek ot at enenens. when mon j 
3 . , : . . — sary, and other duties similar to those of the mainte ' 
nations, and then subject such a plate to continued superintendent examines them to determine what nance of way department in the United States ' : 
ements, however small, in various directions, as the | alterations are necessary. At each joint and half rail Each a ai finishes from 2 to 4ft. of track per t 
ensity of the heat, expanding the metal, increases or | length the gauge and inclination of the rails is tested as | ),,)- depending upon the nature of the repairs. Wher 4 
. —_ 2 2 . . 4 « . “Te 
eases, and we need not wonder why laminated steel | well as the condition of the fastenings. The repairs are the ballast is gravel the average length is 3% ft.. whil 
: . : 2 P " S i srage iengt q * e 
tes give such poor satisfaction. All the more so if | indicated by chalk marks, different symbols calling for with broken stone it is a little * than 2 ft. Th 
2 . ese . . . . Ae s € - ° it 
water is impure and scale is formed on the waterside | altering the position of the tie, replacing 4 tie or rail, cost of the work is about 2.14 cents per foot with labor ' 
-: 5. t or 
he firebox i , > gf ' i : “wag ‘ 
. widening the gauge, aw the gauge, fixing the at 6 to 7 cents an hour. Each laborer generally completes ; 
\mong the factors of destruction that have croped out | chairs, lowering the rail, altering the position of the ties the equivalent of 0.621 to 0.922 mile per ye ar. The daily F 
. . . : . . . . — oe : ? ? ad 7 é 
, the long use of steel for fireboxes, with tolerable | after examining the fastenings, and turning ties, the reports of the foremen give the length of line completed i 
" amid the multitude of complicated circum- | two last being used only in o:casional repairs. in teeenkat eddeiel wnat ond the. then epant.on oo i 
1iti Oi ° " & é é 2 2 >» e 2 : 
s and conditions, this one has been found ; that, The men begin the work indicated as soon as the ma- | 4jgerent kinds of work. These reports are passed along | 
r things being equal, the life and mileage of a steel | terial arrives, and when they have finished it the condi- through the different grades of chiefs until they reach | 
x is proportional to the homogeneity, viz., freedom | tion of the track is required to approach within certain the superintendent of the section, who is thus enabled ' 
iminations, of the steel used. It may here be re-| fixed limits to the theoretically perfect line. The lateral to keep a regular account of the extent and cost of each 
. . . . . . . . 5 , eac 
ked that the progress in steel making of late years | displacement of the ties and the longitudinal displace- class of work performed by his men 
is to a more homogeneous and, if we may call it so,a| ment of the rails, for example, may vary within 0.4 to The article closes with a statems nt of the advantag 
tie E . ~ ° ~ Ss é é , 5 - é es 
re fibrous steel of the grade used for fireboxes. This | 0.8 in., and the inclination of the rails may vary 0.012 in. | a4 disady antages of this system of general repairs. Thi 
s particularly the case with open hearth steel and is due | on either side of the exactamount. The variation in the it is unnecessary? to reproduce as maintenance if way 
P > = s 3 as t snance-« 
improved methods, increased skill and knowledge on | gauge may be 0.2 in. too great or too small, provided the engineers on any good line are able to decide for them 
a 7 i “ 7 é « B 4 -] ( < mt 1e 
part of the steel maker, increase in size of ingots, etc. | fastenings are perfectly firm. Few rails are replaced selves. It shonld be remarked, however. that tl 
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he present advanced stage of steel making there is ' 
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Firebox Steel. 


Continued from page 391.) 
ection to laminated firebox plates is the 
is a virtue of 
nduct heat more freely and more rapidly 
But it is obvious 


ductivity of such plates. It 


of the plate may also cause inequality of structure, 
though, the softer the metal, the less perceptible these 
effects. Local hammering without subsequent anneal- 
ing will cause internal strains, which, if the structure 
of the metal is granular, may become troublesome. 

Segregation of the chemical elements of the steel and 
their concentration in local spots is of frequent occur 
rence. 

However, since firebox steel, if it is specified and paid 
for as such, is chemically purer than flange steel, there 
is less of this defect to be apprehended. Firebox steel 
from a reputable maker who understands his business 


trains per day; six years on track having less than seven 
trains per day, until the ties become so bad that 10 per 
cent. must be removed when the repairs are made every 
three years. 
Branch Lines 
30,000 trains annually 


One year on track having more than 
to SU per 
years on track having from 15,000 to 30,000 trains annu 
ally; three years on track having from 2,500 15,000 
trains annually, equivalent to from 7 to 40 trains per day; 


equivalent day; two 


to 


six years on track having less than seven trains per day, 
andin yards and about stations where the traffic is ir 
regular. 
steel rails of 0.4 lbs., with suspended joints and iron 


This appiies especially to track consisting of 


nak tin oe conduct the heat freely there must be and does not sacrifice skill, knowledge, reputation and andl 
f ti t t Supposing it were possible | honor for the prosperity of the hour and temporary high | rails of 70.5 |bs., with supported joints, laid on creosoted 
ntinuat the structure. Supposing 98s a . Le : = re al - . ceoatiien : 
interpose a layer of asbestos through the middle of dividends, is a very uniform, reliable product, a piece of - wernwey aoe pansy the greater pastel the mam 
plate, then the fireside of the plate would be burned metallurgical science of a high order and an economic line. It is not claimed that these are the only repairs 
hye ch ; ; factor of no mean value and importance. necessary, but it is believed that in this way the occa 
fore the opposite side is hot enough to impart its heat a ; y 
he ; ia | imil mercer —__— —_——— sional work is reduced to a minimum. 
he wat Xn air space would be a@ similar ovostacie Wie ree I , : : : 
: ; n carrying out this work it is customary to divide 
the proper conduction of heat, though in a lesser! Maintenance of Way, Eastern Railroad of France. ying cignig= ! , 
oe oe r hich tk —_—— : the men into gangs of 6 or 7 on the chief main lines, 5 or 
yn ot a oy nas e is : rv me | The methods adopted in the maintenance of way de- | 6 on main lines of less importance, 4 or 5 on lines where 
= ructure in a firebox plate is disturbed, to | partment of the Eastern Railroad of France make the sub- | ¢}¢ traffic is light, and to give to these gangs sections of 
degree the ust fulness of that plate 09 @ conveyee of ject of along article in a recent number of the Annales | 4 ¢¢ ¢ 91 and 9.32 miles respectively. Where the traffic 
it will be impaired. This impaired conductivity in | des Travaux Publics by Mr. Freund, the enginger in 
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destruction of the plate, 
things being equal, overheating, and conse- 
the metal on the fire side is 
Carefully conducted experiments 
at blowholes, flaws, bits of slag, etc., in 

re considerably retard the flow of the electric 
lering the phenomena of heat motion and 

m analogous in their nature and conduct | 
onceive how the laminations in a firebox 


4 more speedy 


r expansion of 


ecur, 


charge of such work. The usual method of keeping up 
| the track in France is to make repairs at separate places 
along the line, whenever they seem to be needed. Mr. 
| Freund, however, as long ago as 1865, proposed a differ- 
ent plan, which was adopted in 1885 on the entire sys 
tem with which he is connected, and consists essentially 
in periodical revisions and repairs of all the roadway, in 
| the same manner that the highways of that country are 
toa great extent maintained. The methods employed 


is very heavy or about stations, the sections are some 
times reduced to 3 11 miles, yard itself. The 
number of men is determined by means of the following 


formula: 


or to the 


X (¢ nV)(1 — 

100 
In this formula XY represents the number of men at 
work during the entire year per kilometre, Cis the num 


ber of men necessary to keep up the road where traffic 


a ~ is very light, andis assumed at 0.3 to 0.25 for double 
e interrupt and retard the heat wave in its flow | in such a revision are as follows: ' E 
dal ee er : track roads and 0.2 to 0.15 for single track; n is the 
ugh the metal The existing ballast is first worked up from each end : , 
: ’ ’ q : number of trains per year, taking 1,000 as unity; V is the 
he reasoning is correct then we can hardly | of the ties toward the centre, where a heap about 1 ft. 


ise of laminated firebox plates being short- 
to the locomotive builder. Lami- 
ves as good tensile test and elongations, is 
like iron” according 


nsive 


flanges *“‘ very much 


the statement of the boilermaker, who prefers such 


no excuse for firebox-plates with laminations or 


of uniformity being in service. The holding power | 


staybolts in a laminated steel plate would naturally 


ot 


as good as in a solid plate. 


} 


DY 
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The thread being 


7in. wide is formed. The surface of the material descends 
under the rails and ties in such a manner that tamping 
| will be easy, the sides sloping away toward each tie. 
| The amount of the depression on each side of the tie 
varies from 0.8 in. in gravel to 2 in. in broken stone. The 


during general repairs, for the policy of this road is to 
replace a rail as soon as it shows defects, The general 
revision usually occurs at a time when the rails are 
worn out, and it is consequently necessary to relay the 
entire section. 


number of men per 1,000 trains necessary to handle the 
traffic, and varies from 0.02 on unimportant to 0.025 on 
important lines; Z is the length of the division in kilo 
The factor 2(/ » 100 represents the lost 
time going to and from the place of work when the sec 


meters. 


number of days’ labor required to maintain one kilome 
tre of track on the Eastern Railroad under a traffic of 
1,000 trains has been reduced from 70 in 1874, 
piece system of repairs was in to 


when the 
vogue, 40 in 1890. oF 


about 57 per cent. 


—— ainsi 





the passing through, transversely, of flaws. | 


‘eariy ali of 


Rails are removed as soon as the head is worn down 
the trouble arising from laminations | 0.39 in. for steel sections weighing 60.5 and 72.6 lbs., and v 
\id be avoided if 25 per cent., the top portion, of every | 0,98 in. for those weighing 88.7 lbs., or when the wear Foreign Railroad Notes. 
‘t intended for firebox material was cut off. This | in other places has been sufficient to produce insecure pt 
iid result in more scrap in the mill, which, however, | joints. Moreover, they are replaced if the sides of the 
| hardly be considered a serious matter, in compari-| head become broken or the top of the rail wears un- 
with the benefits derived and saving made in repairs, | evenly along its length, or vertical cracks are found. 
Lys and annoyances, Ties are replaced when found to be split and crushed 
take into consideration the | or worn to less than 3.54 in. under the rail. 
int of uniformity of structure that may exist in a! The vertical displacement of rails is considered allow- 
nogeneous steel plate, due to unequal heating and | able when it does not exceed 0.39 in. on main lines and 
local hammering or segregation in the ingot. | 0.79 in. on branches in a length of 16.4 ft. A difference 
first may be caused in the mill or boiler shop through | of 0.39 in. in the transverse level of the rails is also al- 
-lessness or undue haste. Heating the ingot’too rap- | lowed. 
y, or with a short, cutting flame, will overheat the; The iuterval between successive “general” repairs, 
itside while the interior is comparatively cold. In| such as those described above, has been determined by 
ling such an ingot the metal does not stretch uni-| experience to be as follows: 
nly ateach pass. The surface is foreed way ahead of! Main Lines—One year on track over which more than 


On May | a fast train was put on the Prussian State 
Railroads between Berlin and Cologne, which may fairly 
be described as an American “limited” train. 
is made up entirely of ears on four 
wheeled trucks, end vestibule platforms and a sid¢ pas 
sage, the German roads not admitting of cars as wide 
as ours. They are for first and second-class passengers 
only, and the seat« are all numbered, and can be secured 
at the terminal stations beforehand on buying a ticket 
and paying a mark (24 cents) in addition, at least half an 
hour before the train starts. Passengers must take their 
chances if they do not secure seats in advance. One car 

| in each train has a buffet from which passengers in the 
compartments are served with hot and cold dishes and 
beverages. As soon as the cars can be provided a simi- 
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lar train is to be put on between Berlin and Frankfort- 
on-the-Main, These are long runs of some 10 hours, | 
vnd they are likely to be among the most comfortable in | 
Europe with the .newcars. Trains of this kind have | 
been publicly advocated by Mr. O. W. Petri, late engi- | 
neer attaché of the German Embassy in Washington. 


We noted recently that a German railroad man, refer- 
ring to the statements of Petri, Von Borries and others 
of the advantages gained in this country by adopting 
heavy locomotives and big trains, declared that greater 
economy could be had in Germany by doubling the 
speed and taking light loads. Von Borries now writes 
to the Journal of the German Railroad Union that with 
the powerful American locomotives not only are the 
trains much heavier than in Germany, but that they run 
much faster. Still another writes that the American 
plan of running a locomotive with more tban one crew 
has been practiced on acertain Prussian line whenever | 
traffic pressed, for more than seven years, and after the 
first few trials, substantially without any difficulty. 
That the practice has not extended in Prussian railroad 
service he says, is partly because the stock of locomo- 
tives was generally sufficient without it, and the old 
stock of engines must be worn out to make room for im- 
proved kinds, and partly because on many lines there 
was no service by both day and night. 





The reports of trafficon the Russian railroads have 
special interest, because of the disaster to last year’s 
crops. The report for December, however, shows a| 
large increase (21 per cent.) over 1890 in the number of 
passengers carried, and a decrease of only 2.6 per cent. 
in the quantity of freight. There was, however, a de- 
crease of 11.3 per cent. in the total earnings. For the | 
whole year 1891 the number of passenger journeys was 
one per cent. greater than in 1890; the number of tons 
carried 24¢ per cent. greater, and the gross earnings 
three per cent. greater. The average earnings per mile 
were $7,831, and $40 more than in 1890. The mileage 
worked has increased since 1887 from 16,911 to 18,240 
miles; the number of passengers meanwhile has in- 
creased 16 per cent., the tons of freight 16%; per cent., 
the gross earnings 14 per cent., and the earnings per 
mile 3% per cent. The latter have varied little from 
year to year, but were largest in 1888. Last year it is | 
reported that 1,080,000 tons of grain were carried at the 
very low “‘ famine rates.” 


Russia has a technical school, something like the 
French School ot Bridges and Highways, called the | 
‘‘Emperor Alexander I. Institute of Road Engineers.” 
The graduates of this school alone have been eligible for 
all the higher railroad offices, whether in construction, | 
operation or administration. Engineers graduated at 
any other institution, Russian or foreign, if they wished 
to serve on Russian railroads, were compelled to enter 
the Institute of Road Engineers in St. Petersburg, take 
a three-years’ course there, pass the regular examina- 
tions, and wear the uniform prescribed for its graduates. 
This monopoly of the Institute engineers has now been 


broken by an _ edict issued Feb. 28 last, which | 
authorizes the Minister of Transportation to ap- 
point other engineers with the title of “En 


gineers of the Ministry of Transportation,” who 

shall be eligible the same as the “Road Engineers” 

graduated from the Institute. These engineers will 

form a government corps, but may be permitted to enter 

the service of private corporations and individuals, just 

as engineers of the Corps of Bridges and Highways and 

of Mines are now in France, on obtaining permission | 
from the Minister. And their service on other than 
government works will count the same as if on such 
works toventitle them to promotion, etc. The Minister 
gives notice that permission to enter such employment 
will be regarded as a special honor and privilege, to be 
granted only to those engineers who have especially ap- 
proved themselves to the authorities; and he expresses 
the hope that while in such private service they wil) 
continue to serve the interests of the state—which not | 
infrequently, it may be remarked, will be very different | 
from those of the corporations in whose service these 

engineers will be. 


The leading Austrian locomotive works reports that 
it turned out 57 locomotives and 37 tenders last year, | 
against 39 engines and 7 tenders in 1890, the aggregate 
value of its production having been $707,700, against 
$506,520 in 1890, The prospects for the future have re- 
cently become less favorable. On all the railroads traf- 
fic has been decreasing, the first result of which is al- 
ways the withholding of orders for new equipment. So 
far there have been orders for 30 locomotives and 16 ten- | 
ders for this year’s delivery. The net profits of the com.- | 
pany last year were $76,993. This sufficed to pay all | 
charges, the regular dividend of 5 per cent. and an extra | 
dividend of 4 per cent. 


The railroad system of France at the beginning of this 
year consisted of 21,528 miles of lines of “general inter- 
est,” 2,033 miles of local railroad and 7.10 miles of street 
railroads. The additions in 1891 were 510 miles of road | 
of “ general interest,” 135 of local railroad and 105 miles | 
of street railroad. 


The French Journal des Transports publishes 
sketches of the careers of some of the leading French 


railroad men, which may be interesting here. The Gen- 


| guished himself. 


greatest of the French railroads, is Joseph Philippe 
Gustave Noblemaire, born 1832, graduated from 
Polytechnic School as Engineer; candidate, 

appointed Engineer of Mines (which corps 

tains mechanical engineers largely}, 1859; promoted 
chief engimeer of the second class, 1891, and chief engi- 
neer of the first class (that is, in the Corps of Mines), 1889, 
Very early in bis career he left the state service for rail- 
road service; in 1862 was manager of the Northern Rail- 


1853, 
con 


| road of Spain, and in 1869 entered the service of his pres- 


ent company, as superintendent of its Algerian system; 
in 1873 was made assistant engineer in the superintend- 


| ent’s office in Paris; was promoted to be assistant super- 
|; intendent in 1878, to be superintendent 


November 
1881. He is 
said to be ‘a persuasive speaker, and a man of learn- 
ing.” 

Charles Marin, General Manager of the Western Rail- 


in 
of the same year, and general manager in 


| 


the | 
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of these couplers cast from good malleable iron before 
and after bending the lugs. The tenacity and ductility 
of the material are shown by the bending of the lugs 


| where the knuckle pivots. The lugs are driven together 


read, born 1833, studied at the Polytechnic and also at | 
the School of Bridges and Highways, where he distin- | 


He entered the Corps of Bridges and 
Highways, and at once attracted attention by the con- 
struction of a lighthouse in Vendée. He entered the 
service of the Western Railroad in 1863 and first was en- 


| tional 


gaged in the construction of some branches and stations, | 


He was transferred from the construction to the operat- 
ing department in 1869, beccame assistant superintend- 


| ent in 1870, superintendent in 1873 and manager in 1874. 


Malleable Iron As It Should Be. - 


There has been some controversy the last year about 
malleable iron as it is put cn the market. The text-books 
state and the general opinion of mechanics is that mal- 
leable iron is malleable; that is, it can be twisted and 
bent almost as much as wrought iron without fracture. 
Some of the text-books give the tensile strength as high 
as 45,000 Ibs. On the other hand, the tests made of mal- 
leable iron bought in the open market show that it is 


| generally brittle, with a tensile strength not over 30,000 


Ibs., with little or no elongation. 
of it can be bent as much as 45 degrees without breaking. 
Some have been led to believe from their experience 


TAA AR 


ab ut an inch without fracture. This bending was done 
by hammering with a 20-lb. sledge until the lugs were in 
the position shown. A broken piece of material of the 
same kind shows that the annealing process was carried 
very nearly through tbe parts an inch in thickness, and 
throughout the broken sections there none of that 
dead black looking iron common to the generai run of 
commercial malleable iron. 


is 


what we have said 
before that there is as much difference between good 
and bad malleable iron as between good and bad cast 


steel. 


These illustrations go to prove 


3oth need careful manufacture and good stock, 
and good castings can only be uniformly obtained from 
either by a system of careful inspection and test, 


As a further contribution to this subject we add the 
following record of tests made of the product of the Na 
Malleable Cleveland, O. The 
tests were made Feb. 26, 1892, in the presence of Mr. 
John Mackenzie, Supt. M. P. N. Y.C.& St. L.; Mr. F. 
McMahon, Engineer of Tests, of G. W. G. Ferris & Co.; 
Mr. Theo. H. Curtis, Draftsman, N. Y.C. & St. L., and 


Castings Co., of 


Mr. L. O. Rawson, of the National Malleable Castings 
Co. 
Test No. 1.—A pair of centre plates; compression pressure, 


400,800 Ibs.; no fracture perceptible 

Test No. 2.—A pair of centre plates; compression pressure, 
386,500 Ibs.; no fracture perceptible. 

Test No.3.—One truck and casting; compression pressure, 
207,600 Ibs., commenced to buckle 
257.700 broke through centre webs. 

Test No. 4.—Tube, outside diameter, 35 in., inside diameter, 
24 in., 18,, in. long; at pressure of 214,700, buckled and com 
pressed to 17,4 in.; at pressure of 300.600 lbs., bulged out of 
line 3% in., but did not show sign of fracture any place. , 

Test No. 5.—A Chapman jack No 


at inner webs; pressure of 


12, malieable iron, when 


tested, the screw was out of the nut 35% in.; diameter of thread, 


Sometimes a thin bar | 
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Malleable Iron as It Should Be. 


Fig 


with malleable iron in the past two or three years that 
the text-books are wrong and that the old opinions 
about this material are fauity. Of course such a feeling 
is natural enough from the experience with some classes 
of malleable iron, but the fact remains that just as good 
malleable iron can be and is made to-day as ever was 
made, and the tensile strength given in the text-books 
is right for the best grades. 

Probably there is no class of work which requires 
such good material as link-belt machinery. The links 


| are subjected to severe strains and shocks, and of ali 


materials that have been used for the purpose malleable 
iron of the highest grade has been found to be the best. 
To put on record and to show what is a good quality of 
malleable iron we give with this, engravings showing 
belt links and straps, and other small parts made from 
malleable iron and twisted and bent to an extent that 
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Fig. 2 

would severely test good wrought iron. The sides of 
the links have been twisted more than one full turn 
without fracture, and the eyes in the straps have been 
hammered until the sides came together without break- 
ing. It is well known by those who have tried to heat 
malleable iron of the ordinary kind that the centre will 
melt out and leave ashell of the annealed exterior. The 


| interior melts at a lower temperature than the exterior ; 
| therefore, a poor malleable iron cannot be welded. 


In fig. 1, the shears shown have handles of malleable 
iron with welded on. One illustration 
shows the blades and handles welded together. This 
goes to show what it is possible todo with the highest 
grade of malleable iron, made, as it is understood, from 
a good grade of pure charcoal iron. 

These castings were made by the Buckeye Malleable 
Iron Company, at Columbus, O., the makers of the 


steel blades 





eral Manager of the Paris, Lyons & Mediterranean, the ' Buckeye verticle plane car coupler, Fig. 2 shows one | motive as regards the boilers, 


24 in.; compression pressure, 128,800 lbs.; screw compressed, 


9, in., screw assuming a curve shape. 
Test No. 6.—A Chapman jack, No. 30, top, base and nut 
malleable iron, casing wrought iron pipe 
a (extra heavy), screw steel; diameter of screw 


2% ins., extended 1 in. when compression 
pressure of 128 800 lba. applied; wrought iron 
pipe casing showed deflection in four places; 
no other defects perceptible in any other part 
of the jack. Total deflection |}? 
Test No. 7. Butler drawbar attach 
ment, No. 9, with standard draft spring en 
closed, 6 in. by 8 in. double coil; cases bolted 
together, sitting upright on two steel col- 
umns; pressure a plied on one sleeve to com- 
press spring 42,950 lbs.; pressure continued to 
show resistance against thrusts from coup- 
lers or buffing to 200,400 lbs. when ends com- 
pressed , in.; pressure continued until 257,700 
Ibe. when end walls of drawbar attachment 
bulged . condemning fracture 


in. 


ne 


— 


in.; no 


shown. 
A further test is reported by Messrs. 
R. W. Hunt & It a test of 
the new malleable iron centre plate, 
interchangeable with the C., B. & Q. pressed steel pat 
tern. 


Co. was 


‘We 
ble castings 
Cleveland, O. 
oak, 5in. 


beg to make the following report on the malilea 
from the National Malleable Castings Co., 
They were placed between two solid blocks of 
15 in. < 2 ft., with countersunk holes to receive the 
castings, which fitted up closely to them. The load was run 
up to 166,000 Ibs. when castings began to fail. It was then in 
creased to 190,000 Ibs. and then taken off, with the results as 
shown in castings.” 


French Locomotive for Suburban Service. 


During recent years there has been a considerable 
development in France of narrow and standard gauge 
railroads for local uses only. These roads are ‘usually 
quite lightly built, with many curves and grades, and 
the financial returns have been unsatisfdctory in many 
respects. Many of these roads occupy a field filled in 
the United States by electric lines, and the poor finan- 
cial status of the French systems is ascribed to the 
defective motive power furnished. Steam is almost 
universally employed in some places, according to the 
well known “fireless” system of Mr. L. Fraucq, which 
has the advantage of operating without smoke, but re- 
quires frequent stations for recharging the boilers. 

In order to retain the advantages of this “ fireless”’ 
system and at the same time have the greater advan- 
tages of the ordinary locomotive, the engine described 
below has been designed by Mr. Léon Francq and Mr. 
Mesnard, According to a description in the Génie Civil, 
the boiler has an unusually large capacity in proportion 
to the heating surface, and provision is made for pro- 
ducing a large volume of steam on light grades for use 
on the heavy grades, when the tax on such light locomo- 
tives is always severe. Moreover, the locomotive is de- 
signed to run for some distance without firing, thus 
securing the advantages of the fireless system. The 
first consideration was also an important factor in the 
design of the novel locomotives for the Eastern Railroad 
of France, which were recently illustrated and described 
in these columns, and much resemble the present loco- 
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The cut gives the leading features of this system as 
applied to a locomotive with 6-coupled wheels, now in 
The supplementary boiler is at R, communi- 
cating with the main boiler through the orifices 7' 7. 
The steam passes from the dome tbrough the pipe C to 
the “regulator” D, where it is reduced to the working 
pressure. Thence it passes through the tubes G to the 
valve at H, by which it is admitted to the cylinders. 
rhe exhaust steam from the cylinders passes to the box 
K,and from there through the pipe Z on the stack 
itself to the air, according to the requirements for a 
suitable draft 


service, 


When the locomotive is working without firing, the 


different parts of the exhaust apparatus are in the posi- | 


tions indicated in the figure, the steam passing through 


the annular orifice O into the box K' and thence through | 
When, on the contrary, the usual firing | 
curs, it is only necessary to lower the tube Z by means ' 
»f a lever, the position of which is indicated at N, and to 


tl 
he 


pipe L. 


raise the hoods at M, thereby causing the steam to 


escape into the smoke box and blow the fires. 
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Power House for the Newport News Shipyard, 
The new power house for the Newport News Ship- 
building & Dry Dock Co., of Newport News, Va., will be 
designed and built by The Berlin Iron Bridge Co., of 
East Berlin, Conn. In order to have the building abso- 
lutely fireproof no wood-work will be used in its 
construction, as the side walls will be of brick, the floors 
of iron and concrete, and the roof will be made with an 
iron frame covered with the Berlin Iron Bridge Co.'s 
patent corrugated iron covering. The steam, compressed 
air, hot air and electric light plant for the entire ship- 
yard is concentrated in this one building. 


International Railroad Congress. 





We announced last week that the St. Petersburgh meet- 
ing of this congress will be held Aug. 20-Sept. 3. Since 
the first congress, at Brussels, in 1885, the importance of 
the meetings has become generally recognized, and there 
are now 32 governments and 244 different railroad com- 
panies actively interested inthem. Only a few of the 
delegates to the coming congress have thus far been 
made known. France bas appointed M. Picard, who 
































A French Suburban Locomotive. 


rhis system has beer adopted for trial on some heavy 

comotives of the Northern Railroad of France for ser- 
on the divisions entering Paris, where it is neces- 
sary to work with as httle smoke as possible. 


TECHNICAL. 
Manufacturing and Business. 

Seybold Machine Co., of Cincinnati, has purchased 
from Carnegie, Phipps & Co., the Columbia Bridge 
W orks, located at Dayton, O., and will at once improve 
the property and equip it with new macbinery. 

The National Paint Works of Williamsport, Pa., have 
cured the contract for furnishing the paint for the iron 
work for five out of the 13 buildings of the Columbian 
Exposition of Chicago. They are the Machinery Hall, 
Mining, Horticultural Hall and Fisheries 
This is one of the largest paint contracts that 
has been let this year. 


Mines and 
Buildings. 


Mr. Charles P. Pollak has been appointed Managir of | 


the Chicago office of the Ranken & Fritsch Foundry & 
[rou Co., of St. Louis, which has recently been opened 
ut No. 407 Rookery Building. The company manufac- 
ires Corliss, piston and slide valve engines, steam and 
hydraulic elevators, and general machinery. 

The Jones Bros. Electrie Co., of Cincinnati, has a con- 
ract to build a complete mode! of the plant of the H. C. 
Kuch Coke (¢ 
the World's Fair. 
coke plant 


The estimated eost of the model 

the is between $3,000 and $4,000. The 
10del a space about 20 x 50 ft., made on 
» Scale of one-twentieth of an inch to the foot, and wil! 
be an exact fac-simile of the original plant, including 
boilers, engines, elevated tracks, cupolas, cars and all 
ther machinery, and will be in operation. The motive 
power, however, will be electricity. 


will occupy 


New Stations and Shops. 
Manager Doddridge, of the St. Louis South- 
western, has agreed to build car shops at Pine Rock, 
Ark., if that town raises a bonus of $25,000. 

W. R. Haven, who has the contract for building the 
new locomotive and car building shops for the New 
York Central at the new town of Depew, near Buffalo, 
has begun work on the foundations for several of the 
He expects to have 500 men employed ina 


General 


buildings. 
few days. 

In connection with our statement last week, with re- 
gard to work placed under contract by the Illinois Cen- 
tral we should have stated that the contract for the 
structural iron and steel workin the new Chicago 
station train shed has been placed with the King Bridge 
Co., of Cleveland, Chieago office, 1105 The Rookery. 
Falls Hollow Staybolt Iron, 

B. Johnson, of Washington University 
has made atest of a sample of the Falls Hollow Staybolt 
Company's staybolt iron taken from regular stock, find- 
ing its elastic limit to be 28,309 lbs, per square inch, and 
its breaking strength 49,200 lbs. per square inch. He 
adds; “ This is a remarkably fine specimen of wrought 
iron for staybolt purposes. Its elongation, 34 per cent., is 
the greatest [have ever found for wrought iron, and 
this is of the utmost importance in staybolt iron. The 
fracture shows a pure, fibrous, unlaminated and uncrys- 
taline structure,” 


Professor J. 


at Scottdale, which will be exhibited at | 


presided at the sessions of the Paris congress, and 
Messrs. Gay, Metzger, Worms de Romilly and de Noir 
carmes; Austria will be represented by Mr. de Wittek, 
Inspector-in-Chief cf the Austrian railroads, and by Mr. 
Max de Leber; Hungary will send Mr. de Ludwig, Gen- 
eral Manager of the state railroads, and Japan will have 
as its representative M. O. Taizo, of the Japanese lega- 
tion at St. Petersburgh. China also will be represented 
| at tha congress, but delegates have not yet been named. 
A Great Artificial Reservoir. 
A company has been organized at Phoenix, Ariz., for the 
construction of a large artificial reservoir at Box Cajion, 
just below the junction of Tonto Creek and Salt 
River. The height of the dam will be 200 ft,, and the 
water will extend back 16 miles, making the capacity 
103,058,040,800 cu. ft. There is an abundance of lime rock 
timber and other building material on the ground, and 
the cost of the work is not expected to exceed $1,500,000. 
The ** Alley ** Elevated in Chicago. 
On Friday, May 20,a train of twocars and an engine 
was run over the line of the “ Alley” Elevated road in 
Chicago to determine that all clearances of buildings 
and trees were sufficient. On Friday, the 27th, there 
will be run a special train to take the members of the 
| City Council over the line. Saturday, the 28th, will be 
| ladies’ day. From that date until June 6 dummy trains 
will be run, to break in the train men. Monday, June 
6, the line will be opened to the public, and trains will 
be run on schedule time. 


Rolling Stock of the Paris, Lyons & Medite: ranean 
Railroad. 
| In the report of this company, presented at the meeting 
| of April 28, the following information was given con- 
| cerning its new rolling stock: The construction of 10 
| high speed locomotives has been begun in the company’s 
| shops, and 90 compound freight locomotives, with four 
cylinders, have been ordered at various outside works. 
Anticipating the increwsed traffic that will follow the 
reduction of fares on fast trains, 516 passenger cars and 
100 baggage cars have been ordered. Although the in- 
creased movement of passengers will be chiefly in the 
second and third classes, the new vehicles are entirely 
of the first and second, it being the intention to trans- 
form old vehicles of the higher classes for use in the 
| lower classes. The greater part of the new cars wil! 
have compartments with two seats in each, with a lat- 
teral passage-way, and will be vestibuled to permit free 
| communication through the length of the train, with a 
| special view of making use of a dining car. The rolling 
stock of the company on the first of last January com. 
prised 2,443 locomotives, 5,314 carriages and 87,297 freight 
cars. 


Mannesmann Tube Rails. 
The manufacture of rails by the Mannesmann process is, 
according to the Revue Industrielle, about to be made 
the subject of a new patent. As. may be inferred, the 
chief feature of the rails to be made by this method will 
be found in the circumstance that they will be hollow. 
It is proposed, however, to fill the space formed with 
sand or any silicious powder before the rails are quite 
finished, and in the final passes itis expecved that the 
heat from the hot metal, together with the applied | 
pressure will have the effect of forming, inside of the 
rail, a solid block of silica, For the rails so made a 





| , 
greater resistance ts 


| shops. 
| the Pennsylvania 
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that of rails of the 
same weight of metal made in the ordinary way. 


claimed than 


Electric Transmission of Power. 

The efficiency of the electric transmission plant, Lauf 
fen-Frankfort, in Germany, bas been placed at 75 per 
cent. by Dr. von Dolivo-Debrowolski, the Chief Engineer 
of the Allgemeine Elektricitats Gesellschaft, of Berlin 
According to a report recently issued by him the losses 
are distributed about as follows: Dynamos, 8 per cent. 
transformers at Lauffen and at Frankfort, from 2.3 to 4 
per cent.; transmission mains, from 10 to 11 per cent. 

Duluth-Superior Electric Line. 

A proposition is now under consideration for connect 
ing Duluth and West Superior by meazs of an electric 
railroad. 
tice’s Point, Duluth and Connor's Point, West Superior, 
and to cross this bridge with the line. There is considera 
ble opposition to the plan from vessel owners and others 
interested in shipping. 


It is proposed to bridge the channel between 


The Long Locomotive Rua. 


had run a 
Chicago to Philadelphia 


We stated last week that th: 
freight train 
without change of engine. The locomotive which hauled 
the train is a class “R” engine built at Ft. Wayne 
It is equipped with shaking grates standard on 
lines. Very little difficulty was ex- 
perienced on the western line in keeping the fire clean‘ 
This was done while taking coal and water; the engine 
was not from 
had to be removed. The fire was kept clean enough to 
answer every purpose by shaking the grates. The per 
formance of the engine, in so far as we have heard, was 
entirely satisfactory. 
Eleetric Lights for the World's Fair. 

The Westinghouse Electric & Manufacturing Co, has 
been awarded the contract for the incandescent electric 
lighting plant at Jackson Park. The contract calls for 
92,622 lamps, alternating current, for $399,000, under a 
bond of $1,000,000. The company is given until June 10 
to file its bond and the contract. Other large 
companies had pooled their interests and made a bid 
much higher than this, but, after long negotiation, Mr. 


Pennsylvania 


through from 


detached the train ; only a few clinkers 


close 


Westinghouse persuaded the directors to advertise 
for new bids. The attorney of the Board of Di 
rectors told the Committee on Grounds and Buildings 


that it would be safe to accept the Westinghouse bid, 
notwithstanding the Edison 
against the company. Mr. Westinghouse proposes to 
furnish ten or twelve dynamos of 12,000 lamp capacity. 
100,000 lamps in stock, 
and that it can supply the material as called for by the 
contract. Ten thousand lamps will have to be in place 
by October | next. 


injunction suit pending 


He says the company has about 


Lake Street Elevated Railroad, Chicago. 
Work was resumed on the Lake Street Elevated Rail 
road in Chicago on Monday. Material is beginning to 
arrive and will be put into position at It 
tended to complete the main line. No work has been 


once. is in 
done on this structure for two years. 


THE SCRAP HEAP. 


Notes. 
The first train of the season on the Manitou & Pike's 
Peak Railroad was run May 19, but it only went half 


way up. 

A number of residents of West Philadelphia are mak 
ing loud complaints of the smoke nuisance 
the switching engines of the Pennsylvania road. 

The fourth Vice-President of the Philadelphia & Read 
ng took a party of about 40 New York and Philadelphia 
newspaper men on a three days 
burg last week. 

A fire N. Y., an the night of May 20 
destroyed half a dozen grain elevators, the total loss 
amounting to half a million dollars. 
is left in the city. 

Oliver C. Perry, the desperado who tried to rob an ex 
presscar on the New York Central several weeks ago, 
was convicted at Lyons, N. Y., on May 18, and sentenced 
to 49\¢ years’ imprisonment. 

It appears that Alphonse Vouillaire, the prisoner ina 
New York jail referred to last week, who had furnished 
stolen railroad documents to the Chicago Tribune, 
the 


caused by 


excursion to Gettys 


in Oswego, 


Only one elevator 


was 
never employed by Interstate Commerce Com 
mission. 

The time of train No. 4 between Ogden and Denver: 
over the Rio Grande Western, the Colorado Midland 
and the Atchison, Topeka & Santa Fe, has been short 
ened 5% hours, the new time table going into effect last 
Sunday. The connections are such that practically 12 
hours is saved between Ogden and Chicago. 

On the morning of May 21, four robbers attacked a 
train of the Jacksonville, Tampa & Key West near 
Munro Junction, Fla., and killed the express messenger. 
Another man inthe car was wounded by a pistol shot, 
bat he and others made such stout resistance that the 
robters became alarmed and fled without any booty 
Large searching parties were organized by the sheriff, 
and on the 25th two fugitives, reported to be two of the 
robbers, were killed, Seven other mer bave been arrested 
on suspicion. 

The annual mecting of the Brotherhood of Locomotive 
Engineers has re-elected Mr, P. M. Arthur Grand Chief 


Engineer forfour years, Mr. Aribur desired to retire, hay 
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ing served 18 years, but the convention insisted upon his 

taking another term. He will be granted leave of ab- 
sence to visit his native country, Scotland. The next 
convention will be held in May, 1894, biennial meetings 
being substituted for annual, 

Che Kansas Board of Railroad Assessors has reduced 
the total assessments on railroad property of the state 
.bout $7.000,000 from last year. There has been consider- 
able criticism of this action, and one of the assessors, 
replying, says that strife between assessors of different 
counties in past years has resulted in an unfair reduction 
of the valuation of other property, thus leaving the rail- 
road taxes higher in propertion than they ought to be. 

\ number of representatives of railroad emplo yes’ 
clubs met at Omaha May 17 and formed a national or- 
ganization, the President being W. L. Steadman, of 
fowa, and the Secretary W. E. Perry, of Minnesota. The 
constituencies seem to be principally in these states and 
in Nebraska and Kansas, The nature of the organiza- 
tion seems to be political. It will be remembered thata 
number of clubs of this kind have existed in Minnesota 
for a year or two past. 


Spanish American Notes. 


[be contract for the sale of the Rio Claro Railroad, | 
Brazil, to the Companhia Paulista, has been signed. 

Che Brazilian government has annulledthe grant for 
the Benevente & Minas Railroad which had been made 
to the ill-fated Companhia Geralde Estradas de Ferro. 

lhe Brazilian Minister of Agriculture has decided 
against the petition of the Sao Paulo Railroad to ex- 
clude the Sorocabana Railroad from extending its line 
to Santos. 


rhe rolling stock of the Andine Railroad, Argentine 
is in so deplorable a condition that the National Rail- 
road Board has memorialized the government upon the 
necessity of its improvement. It has also recommended 
that the Banco de la Nacion be authorized to advance 
funds ~ Sgmy Andine Railroad with which to purchase 
materials. 


The Central Railroad in Brazi! has been so notoriously 
mismanaged that the government has brought pressure 
to bear which will result in the construction of new 
sidings, new warehouses, general repairs upon the line, 
and an extra track between Rio and Cachoeira, bet ween 
Barra and Porto Nevo, and between Entre Rios and Ser- 
raria. A large number of new freight cars are also to 
be ordered. 

it is reported that the Brazilian government has deter- 
mined to appropriate the sum of of 2,400,000 mil reis for 
the construction of the long discussed telegraph line 
from Para to Mandos, at the head of steamship naviga- 
tion on the Amazon. There is now a mens line of 
steamships plying between New York and Manaos, and 
upon the completion of the telegraph line to that city | 
there may be business enough to warrant an additional 
line of steamers. - 

One of the most important enterprises in South 
\merica was completed by the opening of the final sec- 
tion cf the Antofagasta & Bolivia Railway to the city of 
Oruro,on May 8. The richest portion of the great Bo- 
livian plateau now enjoys easy communication with the 
Pacific. The city of Oruro lies only a short distance 
south of the Bolivian capital, La Paz, between which 
places a railroad is contemplated, the concession for 
which is to be disposed of to the highest bidder this | 
summer, 

A new line of steamers has been started between Eng- 
land and Peru by the firm of Lamport & Holt. A com- 
parison of freight rates reveals one cause of our diffi- 
culty in competing for South American trade, as, for ex- 
ample, the charge from Payta, Peru, to New York, is $28 
per ton, and from Payta to Liverpool only $12; from 
Callao to New York $20, and to European ports only $5. 
Chere are two German, three English and two French 
lines of steamships plying between the ‘“‘ West Coast” 
and Europe, and none as yet between there and the 
United States. 


The Cauca Railroad, in Colombia, from Buenaventura 
to Cali, will soon be completed. r. James C. Cherry, 
of Chicago, the concessionaire of this road, sailed from 
Panama for Buenaventura on May 10, accompanied by 
four engineers, who will take charge of the several sec- 
tions and hasten the work of construction as fapidly as 
possible. Twenty-two miles of the road are in actual op- 
eration, and 34 miles have been graded ready for laying 
the rails. Difficulty has been experienced in procuring 
labor, although not less than 350 men have been continu- 
ously employed during the last season, and atone time 
300 men were engaged on the work. The wharf at 
Buenaventura is to be rebuilt this summer, and extended | 
so as to furnish 30 ft. of water to vessels visiting | 
that port. The machine shop at that place is also to be 
refitted and prepared for handling the increased rolling | 
stock demanded by the road. A contract has been let | 
for supplying 10 new locomotives in addition to the five 
now on hand, and a number of freight cars, flats, etc., 
are to be ordered shortly. An electric light plant has 
been ordered for Buenaventura, and also an electric 
drilling plant, with 40 machine drills, for the heavy rock 
work on the line. Two steel bridges are to be erected, 
one of 200-ft. span across the Rio Dagua at San Cipriano, 
and another of 180-ft. span at Sucre. A telephone line 
is also to be put up in addition to the telegraph line op- 
erated by the government. 


World’s Fair Notes. 


Drawings are being made for a large temporary 
amusement hall with a capacity for seating 15,000 to 
20,000 people, It will be 200 x 230 ft., three stories high, 
estimated cost $40,000. 

Che work on the mosbigety building has progressed 
rapidly; within two months from the time the floor was 
iaid it has been sufficiently far advanced to place the 
heavy supports for the main shafting. 


The crowds visiting the fair grounds are so great that 
the authorities are considering some means to stop the 
flow. The 25-cent admission rate does not act in the way 
expected, for a glance at the entrance gates would lead 
one to believe that the fair was already in progress. 

Work on several of the State buildings has been 
started in the improved portion of the park. The Gov- 
ernment building and the battle ship are progressing 
slowly. The route for the elevated railroad has been 
surveyed and construction will be commenced at once. 


it seems improbable that the great Manufacturers’ 
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cation in October. It has taken one month to érect four 
of the nineteen iron trusses. The strike of the iron 
workers has delayed matters considerably. The force 
must necessarily be increased if this structure is turned 
over with the remainder in October. 

**Privacy”’’? in **Railway Carriages.’ 

Hon. Patrick Greville-Nugent, who was indicted for 
having attacked Miss Marion 3S. Price in a compartment 
of a railway carriage, pleaded guilty, in the North Lon 
don Sessions, on May 12, of common assault. He was 
sentenced to six months’ imprisonment at hard labor. 
The convicted man is 40 years old, a Deputy Lieutenant 
and a magistrate of County Westmeath, Lreland, and 
held a high social position. He pleaded, in the extenua- 


| tion of his offense, that he was drunk at the time. 


Miss Hannah Cordock, a young woman of good family, 
was assaulted May 12 by Albert Windle, in a com- 
partment of a trainon the Manchester, Sheffield & Lin- 
colnshire Railway. 

May 17 one Kennedy Bell, a clergyman of the Church 
of England, was arrested for assaulting two girlsin a 
railway carriage during one journey. He had the evil 
fortune to find each cone alone at different times, 

We do not know whether these affairs have been more 
than usually common lately or whether the trans-Atlan- 
tic purveyors of filth to the American press have been 
unusually active. 


| The Calumet Canal. 


The Calumet Canal & Improvement Co. held its stock- 
holders’ meetings May 3. ‘seneral Torrence having dis- 
posed of his interest in the company to New York and 
Chicago capitalists, a considerable change was made in 
the directory. Robert E. ‘Tod, President; Emmons Blaine, 
Vice-President; John G. Watson, Secretary and Treas 
urer. Owen F. Aldis, Emmons Biaine, John G. Watson, 
Chicago; James C. Parrish, New York, John Kean, Jr., 
of Elizabeth, N.J., are added to the Board of Directors. 
Executive Committee: Robert E. Tod, Owen F. Aldis, 
Emmons Blaine and A. S. Northcote. 


The Railroad to Jerusalem. 


Jerusalem is to be reached by rail by the end of this 
year, if the French company which is constructing the 
line meets with no accident. At the beginning of this 
year 28 miles were open for traffic, leaving 22 miles to be 
completed. Pilgrims will find this not the straight way, 

rhaps, but at least the narrow one (metre gauge) 
fo the Holy City. 


Steel Making in India. 


A small open-hearth steel plant has been established 
by the [Indian government near Calcutta. The purpose 


| is to use the native ores and steel scrap, of which a good 


deal is to be had, and to make steel castings and forg- 
ings and light rolled sections. The plant includes a 
three ton furnace, with gas producers, core ovens and 
annealing furnaces. Men have been sent to England for 
instruction in open-hearth working. This plant has 
been es.ablished with particular reference to the im 
portance of having a local factory for shells and other 
war material. 


A Good Run. 

The Columbian express on the Pennsylvania recently 
made an excellent run between Ft. Wayne and Chicago. 
The train was running two hours late at Ft. Wayne. It 
was composed of engine 147, baggage car, two coaches, 
dining car and two Pullman, all vestibuled. It made the 
run to Chicago, 148 miles, in 3 hours, 3 minutes, making 
two stops for water, and running slowly through the 
Chicago yards; making up one hour and twelve minutes 
on the running schedule. The rate including stops was 
49 miles an hour. 


Strict Discipline. 

The following item calls to mind the 
opinion about the utility of a pistol. He didn’t need a 
weapon very often, but when he did want one he 
‘* wanted it like h ” Passenger cars do not often 
have to be set out for dangerous defects, but when there 
is such a case the need of detecting the danger is of the 
highest importance. 

**One day last week while a sleeping car belonging to 
Erie train No. 12 was being switched at Corning, the car 
got away from the engine and smashed into the train, 
wrecking the drawheads and airbrakes and moving the 
trucks beneath the sleeper about 3% in. out of their 
proper places. This latter defect was not discovered, 
Rowerer, until the train reached Jersey City the next 
morning. The train had traveled in imminent danger of 
a serious accident at any time. The two car in 
spectors in this city whose duty it was to examine the 
trucks as well as the car inspectors at every other sta- 
tion between here and New York where the trucks 
should have been examined, have been discharged.”— E/- 
mira (N. Y.) Advertiser. 


Texas man’s 


Passenger Blown From a Train. 


James Malloy, a passenger on a Chicago, Milwaukee & 
St. Paul train, running 45 miles an hour, attempted to 
pass from the smoker into a rear coach near Mason City, 

a., on May 19, and in doing so was blown from the plat 
form into the ditch. He was fatally injured. 

Vestibuled cars are advertised as a prominent feature 
on the Milwaukee road, but probably this was one of 
the trains that do not afford that luxury. In fact,a 
train making frequent stops is better off without vesti- 
bules than with them, as the necessarily narrow door 
ways preatly impede the passengers when there are a 
number to get in or out at once. But platform gates are 
practicable on any modern car, and they are so simple 
and useful that every car should have them. They will 
not stop a person who is determined to jump off and 
kill himself, but they afford a good warning to the 
careless. 

New Loop for the Chicago 

Avenue Line. 

The Chicago City Railway (Cable) is building a new loop 
on Michigan avenue torelieve the loop now used by the 
Wabashavenue and State street lines. It is expected 
that the new loop will be completed in three weeks. A 
new cable track will be put in west of the track already 
in on Wabash avenue, so that the old track can be used 
for the new loop and the new track used for the old. 
When the new work is completed the two lines will run 
as follows: State street cars leave State street, go east 
to Madison to Wabash, north on the new track to Lake, 
west on Lake to State. The Wabash avenue cars will 
go east on Madison to Michigan avenue, north on Mich- 
igan avenue to Randolph, west on Randolph to Wabash 
| avenue, and south on Wabash to Madison on the east 
| track when it connects with the old system. 


City Railway Wabash 





yy 
27, 


[May 


1892 


will relieve the congestion that occurs daily on the Lake 
street and State street part of the old loop during the 
morning and evening rush. 


Railroads in Belgium. 
According to the official railroad statistics of Belgium, 


| the government roads of that country had in use in 1890, 


1,977 locomotives, 4,825 passenger cars, and 42,572 freight 
cars; 64,288,892 passengers, and 26,859,470 tons of freight 
were carried during the year. The total length of the 
lines was 3,249.96 kilometres or about 2,018 miles. The 
total length of the several lines under private control, on 
the other hand, was 1,477.94 kilometres(about 918 miles). 
The number of locomotives on these lines was 535; street 
car engines, 10; passenger cars, 827; freight and bag 
gage cars, 13,766. The number of passengerscarried was 
18,160,376; and the tons of freight, 16,175,816. 


New South Wales. 


The political character of the proceedings against the 
Railroad Commissioners of New South Wales is more 
apparent the more facts we get. A correspondent says, 
speaking of Mr. Eddy, “all the reputable papers here, 
the two dailies, the evening papers and the three princi- 
pal weekly illustrated, strongly support his skillful and 
non-political management, that has rescued the lines 
from astate of chaos, and while greatly augmenting 
comfort and speed of travel has largely reduced work 
ing expenses and augmented the profits, so that the 
lines now nearly pay full interest on their cost of con 
struction. The money was borrowed at about 4 per 
cent., and the lines now pay 3.6 per cent. As the Com 
missioners have spent large sums in improving rolling 
stock, permanent way, stations, duplication, improve 
ment of grades and curves, signals, extension of bicok 
working, etc., this is an excellent result to achieve in 
three years.” 


Heavy Timber Contracts. 


Messrs. Grant & Foley, of St. Paul (Donald Grant 
and Foley Brothers & Guthrie) have a number of con- 
tracts which require the handling of an iminense amount 
of lumber. The ore docks for the Duluth & Winnipeg, 
in addition to 2,400 pieces of piling, will consume 2,000, 
000 ft ; ‘Ihe Superior Belt & Terminal Road 2,300,000 ft., 
Duluth Terminal 2,000,000 ft., and the 16 mile brarch of 
the Duluth, Messabe & Northern, to the Biwabik mine, 
about 2,200,000 ft. more. All of this work is to 
pleted before July 15. 


be com 


Northern Pacific Railroad Steamers. 

The Northern Pacific Railroad Company has secured 
the establishment of an additional line of steamers be 
tween the Pacific coast (Tacoma) and China and Japan. 
After long negotiations an arrangement bas been made 
with an English syndicate by which a new company 
called the Northern Pacific Steamship Company has 
been formed, with Sir William G. Pearce, of London, as 
President. The ships are the “* Parthia,” the “ Batavia,” 
and the “ Abyssinia,” built in 1870. They have seen ser- 
vice in the Cunard and Guion lines and were used by the 
Canadian Pacitic on the Pacific Ocean before the present 
boats of that line were built. The new line will fly the 

sritish flag. Trips will be made monthly in each direction. 
The line has been established in season to carry a part of 
the tea crop this year. The Northern Pacific road has 
heretofore carried about 25 per cent. of the tea crop of 
China and Japan, the tea coming in sailing vessels, but 
the service has been very unsatisfactory. The first 
steamer of the new company left Hong Kong on May 21. 
The Northern Pacific Railroad Company has no pec u 
niary interest in the ships, and it is said that it does not 
take any risk in the operation of the line. This makes 
the fourth trans-Pacificyline, the others being the Pacific 
Mail, the Canadian Pacific and the Oriental & Occidental. 
Each company has three vessels, except the Pacific Mail, 
which has four. 


LOCOMOTIVE BUILDING. 


The Duluth & Winnipeg has ordered two freight en- 
gzines from the Baldwin Locomotive Works. 

A heavy eight-wheel engine is being built at the shops 
of the International & Great Northern, at Palestine, 
Tex., from designs by the Master Mechanic, F. Hufsmith. 

The Tolédo, Ann Arbor & North Michigan will soon 
purchase 15 or 20 new locomotives; the number has not 
yet been decided, and the order will probably not be 
given out before the fall. 


CAR BUILDING. 


rhe Jackson & Sharp Co. is building a number of par- 
lor cars for the Boston & Maine. 

The Delaware & Hudson Canal Co. is having passen 
ger cars built by the Gilbert Manufacturing Co., of Troy, 
N. Y. 

The Toledo, Ann Arbor & North Michigan will proba 
bly soon be in the market for about 1,000 miscellaneous 
freight cars, but principally box cars, for delivery during 
the fall. 

The Chicago, Burlington & Quincy has contracted for 
19 passenger cars with the Jackson & Sharp Co., of Wil- 
mington, Del. Bids for 50 new chair cars are in, but the 
contracts have not been awarded. 


BRIDGE BUILDING. 


Corpus Christi, Tex,.—The bill authorizing the Ar- 
ansas Harbor Terminal Railway Co. to construct a 
bridge over the Corpus Christi Channel, known as the 
Morris & Cummings Ship Channel, in Aransas County, 
Tex., was passed by the United States Senate on May 1). 


Dahlonega, Ga.—Bids are being received by the 
boards of roads and revenue at Dahlonega, for the erec- 
tion of a bridge near Leather Ford, in Lumpkin County, 
Ga. 


Denison, Tex.—The County Commissioners have let 
the contract for the construction of four iron bridges. 


Grafton, W. Va.—The Baltimore & Ohio is buildinga 
double-track steel truss bridge over Three Fork River at 
Grafton, W. Va., to afford more convenient connection 
between the main line and the Grafton & Greenbrier. 


Martinsburg, N. Y.—At a special town meeting to 
vote upon the proposition to butid an iron bridge over 
the creek on Main street in this village, a majority of 
votes were cast in favor of an iron bridge. 


New Brunswick, N. J.—The Pencoyd Iron Co.,. of 


its ; i This | Philadelphia, is reported to have received a contract for 
building will be completed with the others for the dedi- | makes the two lines independent of one another and | erecting the iron bridge across the Raritan River for the 
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! 
Pennsylvania. Shanley Bros., of Newark, are the con- 
tractors for the stone work. 


New York City.—The Committee on Commerce of 
the Senate has reported back adversely the bill to author- 
ize the New York & New Jersey Bridge Co. to construct 
a bridge across the Hudson River between New Jersey 
and New York, and it has been placed on the calendar, 


Pottsville, Pa.—A new bridge across the river to con- 
nect Pottsville and Palo Alto, and to cost $30,000, will be 
built by the Philadelphia & Reading, the Electric Rail- 
road and Palo Alto borough. 


Pittsburgh.—A proposal to erect two free bridges 
across the Monongahela River, at Pittsburgh. to con- 
nect with the south side of the city is being agitated. It 
is suggested that one bridge might be built by the city 
of Pittsburgh, and a second by the county. 


Riverton, Va.—Bids are being received by Samuel 
Carson, at Riverton, for the stone work and superstruc- 
ture of two iron bridges across the Shenandoah River. 

Simsbury, Conn.--At a special town meeting, last 
week, the selectmen were directed to cause a new oridge 
to be erected over the Farmington River, at a point near 
the present bridge. 

Sioux City, Ia.—Sioux City is interested in a bill now 
before Congress granting a charter to the Interstate 
Bridge Co., to build a wagon bridge across the Missouri 
River. The bridge will begin at the foot of Nebraska 
street, in Sioux City, to South Sioux City, Neb. Henry T. 
Oxnard, of Sioux City, is President of the company, and 
it is reported that J. A. L. Waddell, of Kansas City, is 
to be the engineer of the company. 

Toledo, O.—Specifications bave been completed by 
Superintendent of Bridges Reed, of the Lake Shore & 
Michigan Southern Railroad for an iron bridge at the 
Broadway street crossing in Toledo. It will have a 
wagon way and footwalks. 

West Fairview, Pa.—A newiron bridge across the 
Susquehanna River to connect West Harrisburg with 
West Fairview will be built by capitalists of the latter 
town at a cost of $125,000. 


MEETINGS AND ANNOUNCEMENTS. 

Dividends. 

Dividends on the capital stocks of railroad companies 
have been declared as follows : 

Catawissa, semi-annual, 3'¢ per cent., on the preferred 
stock, payable on demand. 
Stockholders’ Meetings. 

Meetings of the stockholders of railroad companies 
will be held as follows: 

Canada Southern, annual, New York City, N. » aa 
June 1. 


Chicago, Burlington & Northern, annual, La Crosse, 


Wis,. June &. 

Chicago & Eastern Illinois, annual, Chicago, II., 
June 1. 

Chicago & Northwestern, annual, Chicago, Ill., June 2, 

Chicago, St. Pau!, Minneapolis &@ Omaha, annual, 
Hudson, Wis., June 4. 

Colorado, annual, Denver, Col., June 1. 

Des Moines & Fort Dodge, annual, Des Moines, la.,” 
June 2 

Hudson Susp. Bridge & New England, annual, New 
York, N. Y., June 6. 

International & Great Northern, special, Palestine, 
Tex., July 14 

Keokuk & Des Moines, annual, Des Moines, la., June 
l 

Mexican Northern, annual, New York, N. Y., May 27. 

Vilwaukee. Lake Shore & Western, annual, Mil 
waukee, Wis., June 3. 

Minneapolis, St. Paul & Sault Ste. Marie, annual, 
Minneapolis, Minn., June 7. 

Vinnesota Transfer, annual, St. Paul, Minn., June 8. 

New York & New England, annual adjourned, Boston, 
Mass., May 31. 

Vew York & South Beach, annual, New York, N. Y., 
June 7. 

Paducah, Tennessee & 
Ky., June 15, 

St. Joseph & Grand Istand, annual, Elwood, Kap., 
june 14, 

Sf, Louia. 
Mo., June 6. 

St. Louis. Iron Mountain & Southern, special, St. 
Louis, Mo.. May 27. 

St. Paul & Northern Pacific, annual, New York City, 
N Ya June tl. 

St. Paul & Sioux City, annual, St. Paul, Minn., June 


\labama, special, Puducah, 


ilion & Terre Haute, annual, St. Louis, 


Superior Short Pine, annual, St. Paul, Minn., June 6. 

Vermoat & Massachusetts, annual, Boston, Mass., | 
June 1. 

Technical Meetings. 

Meetings and conventions of railroad associations and | 
technical societies will be held as follows: 

The American Institute of Electrical Engineers will | 
hold its next annual meeting at tbe Grand Pacific Hotel, 
Chicago, Ill., June 6, 7 and 8. 

The American Society of Civil Engineers will hold its | 
next annual convention at the Hygeia Hotel, Old Point | 
Comfort, Va., June 8, | 

lhe Master Car Builders’ Association will hold its | 
annual convention at Congress Hall, Saratoga Springs, | 
N. Y., June 15. 

The American Railway Master Mechanics’ Association 
will hold its annual convention at Congress Hall, Sara- | 
toga Springs, June 20. 

The American Association of General gage | 

igents will hold its next annual meeting at Mackinac | 
Island, Mich., July 20. 

Che New England Railroad Club holds regular meet- | 
ings, at the United States Hotel, Beach street, Boston 
Mass.,on the second Monday of each alternate month. | 
commencing January. | 

Che Western Kattway Club holds regular meetings on | 
the third Tuesday in each month, eg June, July and | 
August, at the rooms of the Cent Traffic Associa- | 
tion in the Rookery Building, Chicago, at 2 p. m. 

The New York Railroad Club holdsregular meetings | 
on the third Thursday in each month, at the rooms of 
the American Society of Mechanical eers, 12 West | 
lhirty-first street, New York City, N. ¥. ) 

The Southern Railway Club holds lar meetin 
on the third Thursday of the months January, Feb- 
ruary, March, May, September and November at such | 
points as are selected at each meeting. 

The Central Kaiiway Club meets at the Hotel Iro- | 
quois, Buffalo, the fourth Wednesday of January, 
March, May, Septemberand November. By special reso- 
lution the next meeting will be held in April, 
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The Northwest Railroad Club meets on the first Satur- 
day of each month, except June, July and August, in 
the St. Paul Union Station, at 7:30 p. m. 

The Northwestern Track and Bridge Association meets 
on the Friday following the second Wednesday of 
March, June. September and December, at 2:30 p. m. in 
the directors’ room of the St. Paul Union Station. 

The American Society of Civil Engineers holds its regular 


meetings on the first andthird Wednesday in eack month, 
at the House of the Society, 127 East Twenty-third street, 


New York. 

The Boston Society of Civil Engineers holds its regular 
meetings at the American House, Boston, at 7:30 p. m., 
on the third Wednesday in each month. 

The Western Society of Engineers holds its regular meet- 
ings at 78 La Salle street, Chicago, at 8p. m., on the 
first Wednesday in each month. 

The Lngineers’ Club of St. Louis holds regular meetings 
in the club’s room, Laclede Building, corner Fourth and 
Olive streets, St. Louis, on the first and third Wednes- 
day in each month. 

The Engineers’ Club of Philadelphia holds regular meet- 
ings at the House of the Club, 1,122 Girard street, Phila- 
delphia, on the first and third Saturday of «ach month. 
The annual meeting’is held on the third Saturday in 
January. The club stands -- rca, during the months 
of July, August and September. 

The Lngineers’ Society of Western Pennsylvania holds 
regular meetings on the third Tuesday in each inonth, at 
7:30 p. m., at its roomsin the Thaw Mansion, Fifth street, 
Pittsburgh, Pa. 

The Engineers’ Club of Cincinnati holds its regular 
meetings at 8 p. m. on the third Thursday of each month 
in the rooms of the Literary Clab, No. 24 West Fourth 
street, Cincinnati. 

The Civil Hngineers’ Club of Cleveland holds regular 
meetings on the second Tuesday of each month, at 8 
p. m., in the Case Library Building, Cleveland. Semi- 
monthly meetings are held on the fourth Tuesday of the 
month. 

The Engineers’ Club of Kansas Oty meets in Room 
200, Baird Building, Kansas City, Mo., on the second 
Monday in each month. 

The Engineering Association of the South holds its 
monthly meetings on the second Thursday at 8 p. m. 
The Association headquarters are at Nos. 63 and 64 
Baxter Court, Nashville, Tenn. 

The Denver Society of Civil Engineers and Architects 
holds regular meetings at 36 Jacobson Block, Denver,Col.. 
on the second and fourth Tuesday of each month, at 8 
o'clock p. m., except during June, July and August, 
when they are held on the second Tuesday only. 

The Civil Angineers’ Society of St. Paul meets at St. 
Paul. Minn., on the first Monday in each month. 

The Montana Society of Civil Engineers meets at 
Helena, Mont., at 7:30 p. m.,on the third Saturday in 
each month. 

The Civil Engineers’ Association of Kansas holds reg- 
ular meetings at Wichita on the second Wednesday of 
each month at 7:30 p. m. 

The American Society of Swedish Engineers holds 
meetings at the club house, 250 Union street, Brooklyn, 
N. ¥., .ad at 347 North Ninth street, Philadelphia, on 
the first Saturday of each month. 

The Engineers’ Club of Minneapolis meets the first 
Thursday of each month in the Public Library Building, 
Minneapolis, Minn. 

The fonadion Society of Civil Engineers holds regu- 
lar meetings at its rooms, 112 Mansfield street, Mon. 
treal, P. Que., every alternate Thursday except during 
the months of June, July, August and September. 

The Association of Civil Engineers of Dallas meets 
at 803 Commerce street, Dallas, ‘Tex., on the first Friday 
of each month at 4 o'clock p. m. 

The Technical Society af the Pacific Coast holds reg- 
ular meetings at its rooms in the Academy of Sciences 
Building, 819 Market street, San Francisco, Cal., at 8 
o'clock p. m. on the first Friday of each month. 

The Tacoma Society of Civil Engineers and Architects 
bolds regular meetings on the third Friday of each 
month, in its rooms, 201 and 202 Washington Building, 
Tacoma. Wash. 

The Engineers and Architects’ Club of Louisville holds 
regular meetings on the second Thursday of each month, 
at 8 o'clock p. m., at its rooms in the Norton Building, 
Louisville, Ky. 

The Association of Engineers of Virginia holds reg- 
ular meetings at Roanoke, on the second Saturday in 
each month, at § p. m., except the months of July and 
August. 


American Society of Civil Engineers. 

The annual convention will be held at the Hygeia 
Hotel, Old Point Comfort (post-office address is Fortress 
Monroe, Va.), beginning on Wednesday, June 8, at 10:30 
o'clock. The hotel rate has been fixed at $3.50 per day. 
The uniform rate for the round trip of one and one-third 
times one regular passenger fare to the place of meeting, 
bas been granted from ail poiuts covered by the New 
York and Boston Lines Passenger Committee, the Trunk 
Line Association, the Southern Passenger Association 
and the Central Traffic Association. 

If a sufficient number signify their intention of going 


|over its lines, a special train will be furnished by the 


Pennsylvanja Railroad Company over tbe Cape Charles 
Route, on Tuesday, June 7, arriving at Old Point at 7:10 

.m. The boats can be taken either at Desbrosses or 
Jortlandt streets, New York,at 8:45a.m. A dining car 
will be attached for dinner. Members coming from the 
West are requested to concentrate at Cincinnati in time 
for the 6:10 p. m. train, on Monday, June 6, which leaves 
for the East over the Chesapeake and Ohio road; and 
will reach Old Point at 6:35 the next evening. The 
ofticers of this road a ~ ony = arrangements on 
this train, and should the number be large enough to 
warrant it, a special train will be run. 

The exact details of the programme cannot be given 
until a later date. On Saturday morning, June II, 
through the courtesy of Mr. C. B. Orcutt, President of 
the Newport News Dry Dock and Ship Building Com- 

any, the Society will visit these works, at which time 
t is anticipated that an iron steamer, the El] Norte, of 
about 4,000 tons burden will be launched. Sister ships, 
one nearly ready for sailing, and one still in skeleton 
form, can also be examined. 

The following papers bave been thus far received. As 
fast as they can be put in type advance copies will be 
sent,to those wishing to dtscuss them: *‘ Uniform Prac- 
tice in Pile Driving,” by J. Foster Crowell ; *‘ Rainfall, 
Flow of Streams and Storage,” by Desmond Fitzgerald; 
* Black Kagle Falls Vam,” 
ing Structural Steel,” by A. M. 
Full Sized Eye-bars,” by F. H. Lewis; “The Canti- 
lever Highway Bridge at Cincinnati,” by Gustave Kauf- 
man; * The Cantilever a of the Same,” % F. C. Os- 
born : “Bridging Cafions Lengthwise,” by H. V. Hinck- 
ley ; “ Experiments on Iron and Steel Joints,” by B, P, 


M. T. Parker; ** Harden- | 
Cunningham ; “ Tests of | 
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Flint; ‘‘Railroad Emergencies,” by 
Bolton. 

Papers are promised as follows: “‘ The Increasing Cost 
of Railway Tie Renewals,” by Benjamin Reece; ‘ Con 
struction and Cost of the B. & O. R. R. Tunnel in Phila 
delphia,” by W. W. Thayer; “ Details of the New 
Government Pier at Old Point Comfort, Virginia,” by 
John B, Duncklee. 


Association of Engineers of Virginia 


Channing M. 


The Directors of the Association decided at their 
meeting of May 21 to postpone the regular meeting 
which was to be held the latter part of May to July 4 
and 5; the meeting will be held at Richmond, with head 
quarters at Ford's Hotel. 

The following papers are known thus farto be under 
preparation for this meeting : 

“An Address,” by President Clarence Coleman:* De- 
scription of the Engines of the Battle Ship Texas,” by E. 
T. D. Myers, Jr.; ‘An Engine and Boiler Test,” by Prof. 
James H.Fitts; “Construction of Electric Dynamos,”’ by 
Prof. W. E. Anderson; “The Northerly Point,” by R. P. 
Crenshaw; ‘‘ The Necessity of Co-operation of American 
Engineers,” by T. W. N. Draper; “‘A Plea for the Estab 
lishment of a United States Weather and Signa! Station 
at Roanoke, Va.,” by Chas. S. Churchill; “ A National 
Railroad College,” by Herman Crueger; “* Spiral Curves, 
by Chas. H. Rice; *‘River Improvements,” by Prof, D. C. 
Humphreys. The headquarters of this Association are 
Roanoke, Va., and the Secretary is Mr. J. R. Schick. 
Associaton of Railway Claim Agents 

The next meeting of the association will be held 
at the Hotel Cadillac, Detroit, Mich., Thursday, June, 
2,at10 a.m. A cordial invitation is extended to all rail 
roads to send representatives. R.C. Richards is Presi 
dent of the association, and F’. Everest is Secretary and 
Treasurer. 


Engineers’ Club of St. Louis 
The club met May 18, President Johnson in the chair 
and 16 members present. 


“ 


STRESSES IN DRAW BRIDGEs.” 


In the absence of the author. Mr. Turneaure read Prof. 
Howe's paper on the “Maximum Stresses in Draw 
Bridges.” The paper discussed the various loadings 
possible for draw bridges, under different conditions: 
then took up the case of a draw bridge of two equal 
spans acting asa continuous girder and subjected to 
equal panel concentrations. he panel points which 
should be loaded to produce the maximum moment or 
shear at any point was found by the aid of a diagram 
having plotted on it curves giving position of zero 
moment, amount ef moment at turntable support, and 
amount of end reaction, for a concentrated Joad at any 
point. Only four different loadings were found to be 
necessary, and knowing these four corresponding equi 
librium polygons were sufficient to determine the maxi 
mum positive and negative shears ateach panel point. 
The web stresses were determined by taking trom the 
diagram the end reactions due to the panel Joads applied 
in each case, and with the combined reaction compute 
the web stress as in a discontinuousspace. For unequal 
concentrations the best method would probably be to 
compute the moments and shears foreach panel for each 
load, and then distribute the concentrations as nearly as 
possible, according to the magnitude of these moments 
and shears. For actual wheel loads the computation 
would be very complex. Instead of wheel loads, an as 
sumed equivalent uniform load or a uniform load and an 
engine excess would give stresses nearly correct. Dis 
cussion followed by Messrs. Johnson, Hubbard and Pe 
gram. 

Professor Johnson exhibited an apparatus designed by 
him and constructed by Maher & Co., St. Louis, for 
measuring the elongation or compression of test speci 
mens while under stress. It consists of two collars 
fastened to the specimen by set screws, each carrying a 
graduated circle 4 in. in diameter, over the face of which 
moves a balanced pointer. This pointer carries a small 
vernier and is attached to a spindle,in which is a fri 
tion roller measuring exactly one-half inch in circumfer 
ence. The roiler on one spindle is operated by an arm 
which is attached to_ the other collar, these arms being 
mounted symmetrically on opposite sides of the speci 
men. The apparatus reads with exactness to the near 
est one ten-thousandth of an inch, and registers elonga 
tions beyond the elastic limit as readily as it does those 
below that limit. Its operation is very satisfactory, 


Northwestern Track and Biidgs Association. 


The next regular meeting will be held in the directors 
room of the St. Paul Union Station on Saturday, June 
ll, at 2:30 p.m. The subjects continued from the last 
meeting will be discussed. 

Northwest Railroad Club. 


A meeting will be held on Friday May 28, at 2 p.m. in 
the directors’ room of the St. Paul Union Station. Papers 
on the following “yr! will be presented: “Car Heat 
ing,” J. C. Barber, M. C. B., Northern Pacific, and J. C 
Halliday of the Consolidated Car Heating Co.;“*Brake Ad 
justment,” Jobn R. Church, of the American Brake Co.: 
“Electrical Appliances in Railway Shops,” C. A. Seley, 
M. E. Changes in the Rules of Interchange wil! also be 
informally discussed and officers for the ensuing year 
will be elected. : 
The Engineers’ C.ub of Philadelphia 

At the meeting of May 7, Mr. James Christie, Presi 
dent, was in the chair; about 50 persons present 

THE TROLLEY 8YSTEM. 

The discussion on the trolley system, continued from 
the meeting of April 16, was resumed. 

Mr. Carl Hering presented the following statistics : 

It is only seven years since the first electric railway 
was put into commercial operation in the United States, 
On Jan. 1, 1888, there were in operation only 48 miles of 
electric roads, while in 1891 there were 2,893. In Septem 
ber, 1891, the subdivision of the various street railways 
was as follows : 5,412 miles operated by animal power, 
3,000 by electricity, 1.918 by steam anu 660 by cable : 1,008 
roads use animal, 412 electricity and 34 cable. The dim 
inution in the number of horses in one year was 28,68]. 
England has only 29 miles of electric railroads. 

The number of passengers carried per year in Phila 
delphia is given as about 150,000,000, or over 100 rides per 
inhabitant, about:the same ratio as in New York. Phila 
delphia has 510 miles o* track, or, with the exception of 
Chicago, which has 452 miles, it has almost twice as 
many miles as any other city in the country. 

Mr. C. Henry Roney read a paper descriptive of the ex 
perimental electric ccenduit system constructed and 
operated on Ridge avenue, Philadelphia, in 18-5 and 
1886, 
Mr. Car! Hering sketched upon the board a cross-se 
tion of the conduit used in Buda Pesth. The conduit is 
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of concrete, with cast iron frames every three or four 
ft. The road is 10 or 15 miles long, and is the only elec- | 
tric conduit road now in successful commercial operatiou 
on a large scale. 

Mr. Forp: Mr. Salom has stated that the life of an ac- 
cumulator is about 6,000 car miles, Willhe state what 
t costs at the end of that time to replace the plates? 

Mr. SALom: As stated in the October number of our 
proceedings, ubout $2.50 per element, or say $250 per car, 
or 4 cents per car mile. 

\s to the comparison between laboratory tests of stor- 
age batteries and the test in actual practice, I will say 
that the latter test is more severe than it ought to be, 
1nd more severe than it would be if the storage system 
had been exploited as industriously as the trolley system. 
There should be a resistance placed between the battery 
ind the motor, to avoid the severe strain of starting. 

Mr. T. CARPENTER SMITH: Rapid transit proper can- 
not be had on a surface road, and this, of course, applies 
to the trolley system. No surface road can be expected 
to handle more passengers than does our Market street 
cable road. It is not unusual there, at times of heavy 
traffic, to see three trains of three crowded cars each, in 
one block at the same time, and under these circum- 
stances these trains do not stop to take in passengers, 
und still the cable road cannot handle the traffic be- 
tween say 5and 6.30 p.m. An elevated railroad train 
of three cars would carry as many passengers as these 
nine cable ears; it makes fewer stops and is not sub- 
ject to delay at junctions, as are the cable cars at the 
crossings of Seventh and Ninth streets with Market 
street. The erection of a trolley system would be an 
effectual barrier to the erection of an elevated road. 
Market and Broad streets, owing to their width, are 
the streets that would suffer least from the trolley 
system, but all would unite in insisting that Broad 
street must be kept clear, and Market street could have 
no trolley because it already has the cable, which spoils 
the street worse than the trolley would do. During five 
or six years every wire put under ground was put there- 
for the express purpose of showing that it could not be 
done. As soon as it came to be done by parties interested | 
in having them there, it was seen that there was no dif- 
ficulty about it. On the new underground electric light 
system in London, 10,000 volts (a pressure which was 
ridiculed until two years ago) have been used for several 
months atthe Deptford Station. There has been but 
one breakdown, and that was owing toa fire not incident 
to the operation of the road. Both sets of mains (four 
wires) were melted down, and operations were stopped 
for six hours, 


The Saratoga Conventions. 


It has been agreed upon that the supply men meet on 
Tuesday evening, June 14, at Congress Hall Hotel, Sara- 
toga Springs, and arrange their programme for the com- 
ing conventions. It is hoped there will bea large at- 
tendance. 


PERSONAL. 





—President Manvel, of the Atchison, Topeka & Santa 
Fe, arrived at New York last week after a two months’ 
trip in Germany and Southern Europe. 


~Mr. J. McFeggan, General Western F —_ Agent of 
the New York Central & Hudson River road, with head- 

quarters at Buffalo, resigned this week on account of ill | 
health. He has beenin the service of the company 35 

years. 


Mr. W. D. Turner, General Manager of the works of 
the Eames Vacuum Brake Company and New York Air 
Brake Company, at Watertown, resigned his position, to 
take effect May 1. He will go abroad during the sum 
meron business and for recreation. 


Mr. N. A. Harris, who has been elected President of 
the Macon & Southern by the Lessee Board, which is to 
operate the road for the joint account of the Richmond | 
& Danville and Central of Georgia, has been connected 
with the company since its organization in 1885, when 
he was appointed counsel. 


Mr. M. L. Ansley, formerly Division Roadmaster of 
the Louisville & Nashville Railroad, died at his home at 
Ocean Springs, Miss., last week. Mr. Ansley some} 
months ago resigned his position on_ the Louisville & 
Nashville, and has lately been President and General 
Manager of the Ocean Springs Lumber Co. 


~Hon. Charles A. Broadwater, of Helena, Mont., died 
on May 24 of heart failure, a little over 60 years of age. 
He was apioneer settler of the state, and was actively 
identified with the financial, commercial, railroad and 
political interests of that section. He was President of 
the Montana National Rank and President of the Mon- 
tana Central road, which he built. 


-Mr. J. Millard Fillmore, Manager of the Pacific 
Coast Railroad, died at San Luis Obispo, Cal., May 21. 
He has been manager of the company since 1882, and 
was previously superintendent of the Oregonian and of 
the Oregon Railway & Navigation Co. Between 1872 
and 1888 he was Superintendent of the North Pacific 
Coast road. 


—Messrs. Farwick, Schréder and Dr. Koch, officers of 
the Prussian State railroad system, are making a quick 
journey from New York to Chicago by Philadelphia, 
Altoona and Pittsburgh, and back by the New York 


Central. They came with letters from Mr. Von Borries, | 


who is so pleasantly remembered by those who met him 
here last summer, 


Mr. F. M. Townsend has resigned as Superintendent 
of the Cleveland, Lorain & Wheeling. He he bas been 
in the service of the company for 13 years as Station 
\gent, Purchasing Agent, Paymaster, and for the past 
four years as Superintendent. He now goes to Sonora, 
Mexico, to take charge of the Mexican interests of Mr. 
G. R. Perkins, who is President of the railroad. 


~Mr. James Clayton, of the Clayton Air Compressor 
Works, New York, will sail on the Cunard steamer 
‘Aurania” for Liverpool on Saturday. Mr. Clayton 
will spend a well earned vacation of about three 
months traveling through England and France, and 
while in the former couutry will for a time be the guest 
of his brother, Mr. Thomas G. Clayton, the Superintend- 
ent of the Midland Railway. Before his departure Mr. 
Clayton was presented with a handsome gold watch by 
his employés. 

-Mr. John M, Watts, late Superintendent of the To 
ledo division of the Lake Shore & Michigan Southern, 
was given a banquet at Toledo this week by the train- 


men, at which over 200 0f the emvloyés of the division | 


were present. A handsome silver service was given to 
Mr. and Mrs. Watts, and a diamond solitaire to Mr. 


Watts with a handsomely engrossed testimonial. Mr. ' 





’ , 
| Watts was connected with the Lake Shore for 30 years, 


beginning as a telegraph operator. 


—Mr. O. A. Haynes, one of the best known railroad 
officials in the Southwest, died last week in St. Louis. 
He was formerly Superintendent of Motive Power on the 
St. Louis, Iron Mountain & Southern for 15 years. He 
served his apprenticeship on the Rome, Watertown & 
Ogdensburg. He was an able and attentive officer, 
universally loved by his men, and also enjoyed the con 
fidence of the officials above him. During the great strike 
of 1877 he was one of the few officers whose men did not 
go out on strike. 


—Mr. W. W. Finley, who recently resigned the chair 
manship of the Western Passenger Association, has 
heen appointed General Traffic Manager of the Great 
Northern. Mr. Finley began railroading in 1873 as a 
stenographer on the New Orleans, Jackson & Great 
Northern. Since that time he has occupied the positions 
of Assistant General Freight Agent, General Freight 
Agent, and in June, 1889, was elected Chairman of the 
Trans-Missouri Freight and Passenger Association. In 
October, 1890, he resigned that position to become 
Chairman of the Western Passenger Association. 


The appointment of Mr. Samuel Rea as Assistant to 
the President of the Pennsylvania Railroad was an- 
nounced this week by the Board of Directors, taking 
effect at once. Mr. Rea is recognized as an able railroad 
officer and engineer. He isa native of Hollidaysburg, 
Pa., and his railroad experience began in 1871. in Morri- 
son's Cove, under Mr, James McCrea, now Vice-Presi- | 
dent of the Pennsylvania Lines West of Pittsburgh. He 
continued in the service of the Pennsylvania until 1890, 
when he resigned the office of Assistant to the Vice-Presi- 
dent of the Pennsylvania to become Vice-President and 
Chief Engineer of the Maryland Construction Co., build- 
ing the Baltimore Belt road. For the last year he has 
been engaged in business in Pittsburgh. 


ELECTIONS AND APPOINTMENTS, 


Burlington, Cedar Rapids & Northern.—The annual 
meeting of the stockholders of the company was held 
at Cedar Rapids, [a., last week. J.C. Peasley, of Chi- 
cago; W.G. Purdy, of Chicago; J. W. Blithe, of Bur- 
lington, and W. H. Truesdale, of Minneapolis, were 
elected Directors for three years. The following officers 
were chosen: President, C. J. Ives; Superintendent and 
Vice-President; Robert Williams; Treasurer, H. H. Hol- 
lister; Secretary and Assistant Treasurer, S. S. Dor- 
wart. 


Chicago, Milwaukee & St. Paul.—H. E. Pierpont, 
formerly Commercial Agent at Kansas City, has been | 
appointed Division Freight and Passenger Agent, with 
headquarters at Winona, Minn., succeeding J. T. Conley, | 
promoted. 


Dayton & Michigan.—At the annual meeting of the 
company at Dayton, 0., May 17, the old board of direct- 
ors was re-elected. This line is operated by the Cincin- 
nati, Hamilton & Dayton under a 99-year lease. 


East Tennessee, Virginia & Georgia.—J. D. Clark has 
been appointed Superintendent of the Mobile & Bir- 
mingbam road, vice G. R. Talcott, resigned, to accept a 
osition as civil engineer in Richmond, Va. Mr. Clark’s 
eadquarters will be at Mobile. Ala. He was formerly 
a o the Alabama division at Birmingham, 
Ala. 


Flint & Pere Marquette.—The stockholders of the 
company held their annual meeting at Saginaw, Mich., 
May 18, 64,577 shares out of 96,402 being represented. The 
following Directors were elected: W. W. Crapo, Loum 
Snow, New Bedford, Mass.; J. W. Mackintosh, F. V. 
Parker, J. Lewis Stackpole, Boston, Mass.; Lewis Pierce, 
Portland, Me.; George Coppell, New York; H.C. Potter, 
H. C. Potter, Jr., Saginaw; W. H. Tousey, Bay City, and 
Henry B. Stone, of Chicago, who was chosen in place of 
Hon. Wm. L. Webber, who resigned in January. 


Fort Worth & Trinity Valley.—The directors of the 
road organized at Fort Worth, Tex., this week areas fol- 
lows: John W. Candler, Boston, Mass.; David S. Baker, 
Providence, R. I.; Stephen B. Brown, and James Craig, 
St. Joseph, Mo.; Martin Casey, Charles J. Larimer, 
Charles J. Swasey, Michael B. Riley, and Charles 8. 
Frost, Fort Worth. The officers are: President, Stephen 
B. Brown; Vice President, Martin Casey; Secretary and 
Treasurer, Charles L. Frost; Assistant Treasurer, William 
L. Candler, Boston. 


Great Northern—W. W. Finley has been appointed 
General Traffic Manager, with headquarters at St. Paul, 
Minn., vice P. P. Shelby transferred to the Pacific Coast. 
Mr. Finley will have jurisdiction over the St. Paul, 
Minneapolis & Manitoba; Duluth, Watertown & Pacific; 
Wilmar & Sioux Falls and Montana Central railroads. 
A circular issued May 23 announces that the jurisdiction 
of E. B. Wakeman, as General Superintendent of Trans- 
portation, has been extended over the lines of the Mon- 
tana Central. 


Kansas City, Fort Scott & Memphis.—W. A. Nettle- 
ton has been appointed Superintendent of Terminals 
route at Memphis, including the new Memphis bridge. 
He is a son of Gen. George H. Nettleton, President and 
General Manager of the system. 


Louisville, New Orleans & Texas.—R. H. Talley, Gen- 
eral Agent of the Passenger Department of the Newport 
News & Mississippi Valley and of this company at 
Memphis, will be succeeded on June 1 by Howard Jolley, 
formerly ticket agent at Louisville of the Ohio & Missis- 
sippi road and now ticket agent of the St. Louis South 
western at Fort Worth, Tex. 


Louisville Southern.—_S. M. Felton. of Cincinnati, has 
been elected President in place of Theodore Harris, of 
Louisville, and M. fF. Smith, Secretary, in place of 
William Cornwall. 


Macon & Northern.—The following officers have been 
chosen: Hon. N. E. Harris, of Macon, Ga.; J. C. Mc 
Master, of South Carolina, Superintendent, with head- 
quarters in Macon; A. H. Hodgson, of Athens, Auditor 
and General Freight and Passenger Agent, with head- 
quarters at Athens, and E. W. Burke, of Macon, Trea- 
surer, with headquarters at Macon. 

Mason City & Fort Dodge.—At the annual meeting 
of the stockholders last week at Fort aw Ia., the fol 
| lowing Directors were elected: J. J. Hill, D. C. Shepard, 
W. A. Stephen, G. P. Hickey, of St, Paul, and Hamilton 
Browne, of Fort Dodge, Ia. 


Missouri, Kansas & Texas.—The newly elected board 


| place of H.C.Cross, resigned. Mr. Rouse will also be chair- 
man of the board of directors. The other officers are: 


of directors have elected H. C. Rouse as President in | 


Vice-Presidents, J. Waldo, T. C. Purdy, William Dowd; 
Treasurer and Secretary, Charles G. Hedge; Assistant 
Secretary for Kansas, Lee Clark; for Missouri, J. C. 
Thompson, and for New York, J. B. Swain, Jr., and 
Devereux Toler; Local Treasurer at Parsons, Kan., R 
W. McGuire. 


Missouri, Kansas & Texas of Texas.—The annual 
meeting of the Texas company was held at Denison, 
Tex., May 19. The following were elected officers: Presi- 
dent, H. C, Rouse, New York; Vice-Presidents, C. J. 
Waldo, St. Louis; R. C. Foster, Denison: Secretary, F. 
P. Merrill, Denison; Treasurer, N. S. Ernst, Denison; 
Assistant Secretary and Treasurer, C, G. Hedge, New 
York. Allof the Directors of last year were re-elected 
except H.C. Cross, in whose place J. N. Simpson, of 
Dallas, was elected. 


New York, Lake Erie & Western.—Frank Goodrich, 
formerly in the office of Deputy City Engineer Edward 
B. Guthrie, of Buffalo, and before that with the Buffalo 
& Geneva, has been made Assistant Enginecr of the 
Erie, to take the place of Dennison Fairchild, who has 
become engineer for Contractor W. R. Haven on the 
—_ Depew shops of the New York Central near Buf- 
aio, 


Norfolk & Western Co.—P. F. McDonald has been ap- 
pointed Supervisor of the Durham Division, with head- 
quarters at Lynchburg, Va. 


Northern Pacific.—J. W. Kendrick, in addition to his 
duties as Chief Engineer of the Northern Pacific, has 
assumed charge of all engineering and construction 
matters connected with the Chicago & Northern 
Pacific, Chicago & Calumet Terminal and Wisconsin 
Central lines, with the title of Chief Engineer of the re- 
spective companies. The separate offices now main- 
tained for the above named companies will be consoli- 
dated, and will be located at the Grand Central Station, 
Chicago. 


Omaha & St. Louis.—At the annual meeting of the 
company James H. Smith, W. H. M. Pusey, Charles G. 
Thompson, L. A. Sheldon, Walter Round, George War- 
ren Smith and Henry W. Eaton were elected Directors. 


Pittsburgh, Youngstown & Ashtabula.—The follow- 
ing directors were elected at the annual meeting: H. L. 
Morrison, T. E. Hoyt, of Ashtabula, O.; C. B. Wick, W. 
S. Bonnell, J. G. Butler, Jr., of Youngstown; W. Mul- 
lins, W. Thaw, Jr.;: J. McCrea, J. Davidson, of Pitts- 
burgh; G. B. Roberts, J. N. Hutchinson, of Philadelphia. 
The directors elected J. N. Hutchinson President; T. B. 
McKnight, Treasurer, and S. B. Liggett, Secretary. 


Snow Fork & Hocking.—The incorporators are David 
Lee, of Zanesville, O., and S. P. Peabody, Frank W. Mer 
riek, Vincent Ferguson and E. T. Affleck, of Columbus, 


iQ, 


Sioux City & Northern,—J.C. Coombs has been ap 
pointed General Superintendent of the Sioux City & 
Northern and the Pacific Short Line roads. He succeeds 
F. C. Hills, who resigned a few days ago. 


Texcas, Louisiana & Eastern.—The present officers of 
the company are as follows: C. M. Putnam, of Kansas 
City, President; James A. Smyth, Secretary; N. B. Put 
nam, Consulting Engineer: W. C, Beach, of Conroe, Tex., 
Chief Engineer. 


Wheeling Bridge & Terminal Co.—C. O. Brewster, 
of New York, has been chosen President of the Ter- 
minal Company, vice W. B. Thomas, of Boston, resigned, 
who was elected a few weeks ago. H. Umstead, of 
Hartford, Conn., was chosen Vice-President, to succeed 
J. Kennedy Tod, of New York, resigned. R. B. Ferris, 
of New York, formerly Secretary, has been appointed 
Secretary and Treasurer, vice Treasurer Hall, resigned. 


Yakima & Sunnyside.— William H. Hall, of San Fran- 
cisco; Edward N. Castillo, Paul Schultz, George P. Eaton, 
of Tacoma, and Walter N. Granger, of North Yakima, 
Wash., have chartered this company. 


Zalisco Pacific.—The Directors of this company, 
chartered in Colorado last week, are: Charles W. Drake, 
Theodore H. Friend, Walter Hinchman, Charles Meller, 
Theodore F. H. Meyer, John Pratt and Spencer Trask, 
all of New York; Joseph A. Davidson, George B Moffatt, 
George F, Peabody and Samuel Scovil, of Brooklyn; F. 
Eugene Crassons, of Hackensack, N. J., and Charles 
Peabody, of Englewood, N. J. 


RAILROAD CONSTRUCTION. 
Incorporations, Surveys, Etc. 


Adirondack & St. Lawrence.—The track laid on 
this road between Malone and Poland now aggregates 
about 106 miles, and the southern end of the line track 
is completed for 33 miles north of Poland, or 49 miles 
north of Herkimer, with the exception of a short dis- 
tance near Prospect, where the bridge crosses the West 
Canada Creek is still unfinished. On the northern end 
of the line, track has been laid from Malone south to 
Wolf Pond,17 miles. North of Malone to Valleyfield, 
Que., 33 miles, the line is leased to the Central Vermont, 
and is operated by thatcompany. The balance of the 
completed track is on two other sections ; between Rain- 
bow Station and Saranac Lake, and from a point above 
Tupper Lake to Bog River. The work from the latter 
point to the Old Forge is the most difficult on the entire 
road. McDonald, Shea & Co., of Knoxville, who are 
the contractors for the grading, have over 2,000 men at 
work. The passenger department announces that regu- 
lar passenger and freight train service will be inaugu- 
rated between Herkimer and Fulton Chain Station near 
Old Forge, 58 miles, on June 13. The connection will be 
made at Herkimer with trains leaving New York at 9:15 
p. m. daily. 


Altamont & Manchester.—The construction of the 
road has been commenced at Altamont, Ky., on the 
Louisville & Nashville, The route is to extend East, 
about 20 miles to Manchester, in Clay County. C. Crooke 
is President, and F. E. Sampson, Secretary. 


Atchison, Topeka & Santa Fe.—President Manvel 
in a recent interview stated that it was the purpose of 
the company to lay about 40 miles of second track from 
Chicago. 


Austin & Northwestern.—The construction work 
west of the Colorado River, on the Llano extension, was 
completed last week to the Little Llano River, about six 
miles from the terminus of the extension. If the con- 
tractors are not delayed further by trouble from high 
water, the prospect is that trains will be running to 
Llano by June 10. 


Baltimore & Ohio.—The work on the Metropolitan 
| branch, extending the second track from Knowles to 


Rockville, Md,, is being pushed vigorously. It has been . 
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discovered, however, that the grading between Rockville 
and Randolph has been made too narrow, and this diffi- 
culty will delay the completion of this section of the 
work about six weeks. 


Bangor & Aroostook.—Itis proposed to begin the 
grading on this line at Brownville, Me.,on June 20, and 
at Houlton, on the northern division of the road, about 
the same date. It is said that 500 men will be at work 
on the grading during the summer. Messrs. Ross, Fitz- 
patrick & Harris, contractors, of Boston and Montreal 
recently went over the line south of Presque Isle, an 
they have put in bids for that division. McDonald, 
Shea & Co., now of 47 Broadway, have, a late report 
says, undertaken to build the entire line. 


Beaver Creek.—The grading has been commenced on 
this road near Davis, W. Va., but only a small force is 
employed, as the work is being done directly by the com- 
pany, pocontracts having been let. It is proposed to 
build a line from Davis, north tothe mouth of the Stoney 
River, a distance of about 25 miles, connecting at its 


northern terminus with the West Virginia & Pittsburgh | 


W. Va. 


Beaver Creek Lumber Co.—This company is reported 
to be prepared to build 20 miles of railroad for humber- 


ing and public uses in Tucker County, W. Va. W. M. 


near Gorman 


Weller, of Cumberland, Md., will have charge of the en- | 


gineering department. 


Bristol, Elizabethtown & North Carolina.—The 
Unaka Construction Co. is arranging to resume the work 
on the line between Bristol, Tenn. and Elizabethtown, 
N. C., which bas been suspended for nearly six months. 
Che grading has been completed for 24 miles between 
these towns and 


be laid as soon as the material for the bridge is received 
from the shops. A branch is to be built east to Mountain 
City, in Johnson County. It is proposed to continue the 
main line from Elizabethtown to Asheville, N.C. So far 
no work bas been done south of the former town. John 
H. Caldwell, of Bristol, is General Manager, and George 
S. Bruce is the Superintendent and Chief Engineer. 


Brunswick, Western & Southern.—About six miles 
of the line has been graded near Southport, N. C., since 
work was begun about a week ago. The work is bein 
done by the company, about 200 men potas employe 
and no contracts will be let. The line bas been located 
to Wilmington, 27 miles, and the right of way secured. 
H. H. Doughterty, of Newark, N. J., is General Man- 
ager, and Walter G. McRae, of Wilmington, N. C., is 
Chief Engineer. 

Burlington, Cedar Rapids & Northern.—The con- 
tract for the extension of the Cedar Rapids, Iowa Falls 
& Northern, one of the leased lines of this company, 
from Forest City west 45 miles in the direction of Esther- 
ville, Ia., was let on May 14 to Kimball & McNamara, of 
Sioux City. The work is light, with no large bridges or 
important trestles. The extension is to be completed by 
Oct. 1. The terminus of the present contract is ata 
pointin Emmet County near Estherville. 


Burlington & Missouri River.—About a mile and 
one-half of track is being laid daily on the extension 
beyond Gillette toward Buffalo and Sheridan, Wy. It is 
expected that the rails will be laid to the crossing of the 
Powder River about 50 miles beyond Gillette, and trains 
run to that point early in the fall. The contractors are 
employing at present about 2,500 men on the grading and 
tracklaying 

Canadian Roads.—The Dominion Parliamant has 
passed bills amending the charter of the Quebec, Mont- 
morency & Charlevoix road; to incorporate the Montreal 


& Lake Maskinonge Road atd the Lachine & Hochelaga. | 


Charleston, Clendenin & Sutton.—Work on this 
ine in Kanawha County, W. Va., is progressing rapidly 
und the first 10 miles of the roadway is graded and 
ready for thetrack. Tracklaying will begin soon. 

Chesapeake & Ohio.—The second track between 
\lderson and Lowell, W. Va., 9'¢ miles, which was put 
inder contract last December, is now in operation. he 
%\¢ miles of second track between Low Moor and Coving- 
ton, Va., which was begun at the same time, has not yet 
been completed. Fourteen miles additional] of second track 
is now under contract as follows: From Caldwell, W. Va., 
to Rockland, 9 miles, and from Rush Run to Butcher's 
Branch, 11 miles. About 24 miles of extensions are 
now being buiit on various divisions. 
Run to Butoner’s Branch, 11 miles; from Nuttall, W. 
Va., to Withrow’s Mills, 5 miles; from Gauley to 
['wenty-Mile Creek, 8 miles. The contractors are C. D. 
Langhorne, Eggleston & Dennis, Mont 
Richmond, Va.; J. C. Carpenter, Clifton Forge, Va.; W. 
\. Rinehart, Covington, Va., and G. G. Gooch, Staunton, 
Va. 

Chicago & Alton. 
Pontiac to Lexington, Lil., near Bloomington, a distance 
of 18 miles. It is not quite ready for operation, but prob- 
ibly will be about July 1. No other double track work 
will be undertaken this year. 


Chicago, Burlington & Northern.—It is reported 
that engineers of this company are making surveys east 
of Prairie Du Chien, Wis., toa connection with the 
Kickapoo Valley & Northern at Wauzeka, its southern 
terminus. The new line will be 15 miles long, running 
east on the north side of the Wisconsin River. 


Chicago, Ft. Madison & Des Moines.—The con- 


THE RAILRO 


the ties distributed. Rails for about | 
tive miles of the roac have been received, and these will | 


These are: Rush | 
e & Tyler, of | 


-A second track has been Jaid from | 


| bridges could not be secured when needed, and was the 


rincipal reason for postponing the opening of the line to 
| this time. 
|_ East Louisiana.—The branch from Abita Springs to 
Mandeville, La., on Lake Pontchartrain, was completed 
| last week, and the new line will probably be opened in 
about a week, as soon as the ballasting is finished. 


Exeter & Amesbury.—The proposition made by this 
company to the directors of the Concord & Montreal! to 
have that company undertake the construction of the 
line, will be acted upon, it is promised, at the June meet- 
ing of the Concord & Montreal directors. The Exeter & 
Amesbury was organized about a year 0 to build a 
long proposed branch line between East Epping and 
Exeter, N. H., eight miles. The local company raised 
money for the surveys and two lines were run. It was 
then proposed that the Concord & Montreal build the 
line or lease it, and its engineers went over the line, 
but definite action by the directors has been continually 
postponed. 


Flint & Pere Marquette.—General Manager Baldwin 
states that the recent reports regarding the building of 
an extension of the Harrison branch are erroneous, as 
the company has no plans-for such an extension, and 
does not contemplate any new construction work. 


Geneva, Florala & Pensacola.—A survey has been 
|commenced for the proposed line from Geneva, Ala., 
southwest to Florala on the Florida state line, a dis- 
tance of 30 miles. The survey will probably be con 
tinued to Pensacola, Fila., a distance of about 80 miles 
from Geneva, called Cramer's Hollow. 


Geneva & Van Ettenville.—The track of this branch 
of the Buffalo & Geneva is now practically completed, 
except a zap of 18 miles on the middle portion of the 
road in Schuyler and Seneca counties along the eastern 
bank of Seneca Lake, between Lodi, N. Y., and a point 
north of Odessa. 


Grafton & Greenbrier.—This road, which was pur 
chased last fall by the Baltimore & Ohio, has been 
changed from narrow to standard gauge, the work 
being completed last week, and the B. & O. train 
service put upon the road. The work is not yet entirely 
finished and may not be for some time, but the new 
service has been on for a week. There will be several) 
new bridges to build, it is expected, to replace the pres- 
ent structures. 


Great Northern.—Engineer Armstrong, of Kalispell, 
Mont., states that the tracklaying beyond that point is 
now proceeding at the rate of three miles a day west 
toward Spokane, Wash. The end of the track is now 
| several miles west of Pend d’Oreille Bridge. Work is 

being pushed all along the line underconstruction. The 
| track is to be completed into Spokane, Wash., on June I. 
\A switchback is now being built over the Cascade 
| Mountains. 


Houston Beit.—It is expected _to complete the lo- 
cation of this belt line at Houston, Tex., and the officers 
state that they will let the contract within the next 30 
days. Three preliminary surveys have been made around 
the city varying in distance from the corporation 
limits from i,000 to 3,000 ft. Right of way has been 
secured along each of the lines. There will be one 
iron drawbridge and about 2,000 ft. of double track 
trestle. The company has secured funds to grade the 
entire road, ready for the ties and rails. The officers are 
now negotiating with the agents of New York and Lon- 
don capitalists for the sale of about $100,000 of the capi- 
tal stock and $300,000 of the first mortgage bonds. R. ii. 
Harrison, of Houston, is President. 


Iilinois Central.—The citizens of Grenada, Miss.. 
have undertaken to secure for this company right of 
way for the branch from Parsons west to Grenada, 
Miss., 20 miles, which was recently surveyed. 


lowa Central.—The directors have agreed to build 
the proposed Ottumwa extension if the citizens raise a 
bonus of $40,000 and secure free right of way over the 
line recently surveyed by the company's engineers. The 
branch will be about 10 miles long from Hadrick on the 

resent line, entering South Ottumwa along the Des 
Moines River. 


Jalisco Pacific.—Articles of incorporation of this 
company were filed at Denver, Col., last week. The 
capital stock is $10,000,000. The company proposes to 
build a road from Manzilla, in the State of Colima, to 
Guadalajara, in the State of Jalisco. The same incor- 

rators also filed articles for the Zacatecas & Potosi 

ilroad, to build from Zacatecas to San Luis Potosi, 
| Mex., with a capital stock of $2,250,000. 


Kingston, Napanee & Western.—The work is soon to 
| commence on the extension north of Tweed, Ont., the 
present terminus, to Bridgewater and Madoc, Ont., a 
distance of about 10 miles. About four miles of new 
| track only wil! have to be built, that is, between Tweed 

and Bridgewater. Beyond the lattertown the company 
can use the grade built by the Grand Trunk some years 
ago, which was never put in operation. 


Lachine & Hochelaga.--This company is applying to | 


the Dominion Parliament for a charter to build a road 
from the town of Lachine, to the St. Lawrence River, to 
Point St. Charles and to other points in the city of Mon- 
treal. Extensions may be built from Lachine to Dorval 
and in the other direction to the northern ead of the 
island of Montreal. 


tracts for the extension from Libertyville west to Ot- | 


tumwa, la L 2, 
week to Mallory, Cushing & O'Keefe, of Omaha, Neb. 


Cleveland, Cincinnati, Chicago & St, Louis.—The | 


company is said to have closed a contract with the 
Goshen Hydraulic Co. and a numberof manufacturers at 
Goshen, Ind., for the construction of a belt line around 
that city, to be five or seven miles long. 

Columbus, Lima & Milwaukee.—It is reported on 
good authority that the arrangement for the sale of the 
road has been finally closed, and that rails and material 
will be laid between Defiance and Lima, O., within the 
next three weeks. 

Dakota, Wyoming & Missouri River.—It is prom 


sed that this road will be completed to a connection 
with the Burlington & Missouri River within six 
months. Rapid City voted $100,000in bonds to aid in 
the 


much of the line should be finished this year. 


Dutchess County.—The road was opened for business 
on May 21 between Poughkeepsie and Hopewell)J anction, 
N. ¥., having been formally transferred last week to 
the Philadelphia & Reading, which is to operate it. The 
road is 13 miles long, and connects the cnabhespets 
Bridge system with the New York & New England. 


, a distance of 20 miles, were awarded last | 


construction, with the understanding that this 


Lake Erie & Detroit River,—The contract has been 
let for grading 23 miles of the extension east of Leam- 
| ington, Ont., the end of the contract being at Merlin, 
Ont. The extension has been surveyed for about 20 miles 
| east of the latter town to Ridgetown, but no arrange- 
| ment has been made for building this section. The con- 
| tractors for grading on the section between Leamington 
| and Merlin are Baird & Taylor, and Flood & Babcock, of 
Windsor, Ont., for the bridge and culvert work. 


Lancaster, Cecil & Southern.—Work on the road is 
rapidly progressing between Childs and Providence 
| Mills, Md., a distance of four miles. The balance of the 
route to Oxford, Pa., nine miles, will soon be let out to 
| contract, and pushed to an early completion. This road 
| will prove a valuable feeder to the Baltimore & Ohio, 
giving it a large traffic from the paper mills with which 
| it will connect. 


| La Porte, Houston & Northern.—The La Porte syn- 

dicate has awarded the contract to J. F. Allen, of Lin- 
coin, Neb., for grading the road from i.a Porte to Harms 
burg, Tex., near Houston, a distance of about 15 miles, 
John H. Rice, of Fort Scott, Kan., is interested. The 
survey is being made by Major Woodbridge. 


Macon, Dublin & Savannah. 


-General 


AD GAZETTE. 


Manager | 
Che track was laid last year, but the masonry for the| Wright states that he will probably be ready to adver.’ 
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tise for bids for building the Savannah extension by 
June 15. The route for the extension has now been de 
finitely decided upon and he expects to have work in 
progress by July 1. ‘The line from Dublin to Savannah 
will be 110 miles long. 


Mason City Termina!.—The company filed articles of 
incorporation at Mason City, la., last week. John W. 
Long, of Chicago; Hamilton Browne, of Fort Dodge ; C. 
Long, Thomas W. Carpenter and Frank A. Seymour, of 
St. Paul, are incorporators. The capital stock is $500,000. 
The company proposes to build a road to connect with 
the Chicago, St. Paul & Kansas City and another line 
northwest of Mason City. 


Minneapolis, St. Paul & Sault Ste. Mane.—The 
contract for grading the first 25 miles of the peepeses 
extension has been let to Linton & Conkey, of Minne 


apolis. This isalong the Cheyenne River from Valley 
City, N. D. 
Missouri, Kansas & Texas.—The City Council of 


Houston, Tex., has granted the company right of way 
along a number of streetsin the city, and the bonus 
which the officers asked to be raised in Houston has 
been about subscribed. The new line is to begin at 
Boggy Tank, about 25 miles west of Houston. 

Citizens of Austin, Tex., have undertaken to secure 
right of way fora branch into that city to leave the 


present line at Elgin or Copeland, about 25 miles east of 
Austin. 


Navesink.—This road, the new line of the New Jersey 
Southern division of the Central of New Jersey, from 
Atlantic Highlands, connecting with the old Sandy 
Hook line at Highland Beach, N. J., will be opened May 
29. The Sandy Hook boats from New York will run 
directly to Atlantic Highlands instead of to Sandy Hook 
as formerly. The new pier at Atlantic Highlands is 2,400 
ft. in length, and has a width of 270 ft. for the first 270 
ft., so that passengers can land on either of the three 
sides, or three boats can tie > at one time, From this 
point it narrows rapidly, until toward the shore it is only 
wide enough for a single track. On the outerend a one 
story shed will contain the waiting rooms, ticket office, 
baggage room, etc. There will be 10 tracks with 16 ft. 
covered platforms between them. At the shore end 
there is a single “ Y,” one track leading to the left for 
the New Jersey Southern and Long Branch division 
trains and the other to the right to connect with the 
Atlantic Highlands branch to Matawan and the main 
line of the Long Branch division. The Union Switch & 
Signal Co. has erected a 28-lever tower about the centre 
of the long pier, operating tracks on the pier and ap- 
proaches. In the construction of the pier about 7,000 piles 
and 300,000 ft. of yellow pine were used, all the timber 
being creosoted. Six-pile drivers, placing an average of 
200 piles a day, were used on the work. In dredging to ob- 
tain sufficient depth at low water off the end of the pier 
a small ledge of rock was struck which had to be blasted 
away. The new road extends along the base of the 
Highlands about tive miles to the Shrewsbury River op 
posite Highland Beach, and is built on a foundation of 
rough stone dumped along the shore. The roadbed is 
stone and slag ballasted. Three working trains and 450 
laborers have been’engaged on this work since last No- 
vember. Tocross the Shrewsbury at Highland Beach 
there is a drawbridge of 270 ft. span, giving clear open 
ings of 100 ft. each. and 1,330 ft. of pile trestle. The 
work was done under the direction J. H. Thompson 
Engineer of Construction of the Centralof New Jer 
sey, assisted by W. 5S. Sneden and S. H. Kupp, who 
were in charge. The contractors were Cofrode & Savlor, 
of Philadelphia, and Burke Bros., of Seranton. F,. A. 
Bowen was Superintendent for Cofrode & Saylor. 


New Boston.—The directors of the Concord & Mon 
treal were authorized to lease this road at the recent 
stockholders’ meeting, and this action will probably re 
sult in work being commenced on the construction of 
the line atonce. The line has been surveyed from 
Parker Station, near Manchester, south to New Boston. 
about five miles, and is now ready for the contractors. 
George A. Wason, of Nashua, N. H., is President. 


New Roads.—The Board of Trade of Tallapoosa, Ga.. 
is promoting a scheme to build a road from Tallapoosa 
north to Rome. 


Norfolk & Western.—Rodgers & O’Brien, of Roanoke. 
have a contract, it is reported, to build the ( ‘ripple Creek 
branch from Ivanhoe to Speedwell, Va., and will shortly 
commence work. ; 

The track-laying force on the Obio River extension 
entered Logan County, W. Va., last week, and is pro 
gressing at the rate of half a mile a day toward Elkhorn. 
It is expected that in a few weeks the track will reach 
the tunnel, and that at that time all the track then com 
pleted will be turned over to the operating department 
and regular trains put on from Kenova tothe eastern 
terminus of the tracks. 


Ohio River.—The engineers have put a force of men 
to work on the new bridge over Twelve Fall River on the 
Kenova extension and will complete it before work is re 
sumed on the Guyandotte bridge. Prospects are good 
now for the extension to be completed and trains run 
ning to Kenova by August 1. 


Pennsylvania.—A new road leading around the bil! 
side, at Fort Washington, onthe Trenton Cut-off. has 
been commenced, and when completed it will do away 
with two dangerous grade crossings. The company is 
progressing rapidly with the northern end of the Chest 
nut Hill extension, north of Philadelphia, the gap be 
tween the two sections being nearly filledin. It is the 
intention of the company to have the road in operation 
in the fall. 


Pennsylvania & Northwestern.—Nine miles of se 


ond track has recently been built from Glasgow to 
Irvona, Pa., which is the junction of several coal 
branches with the main line. A second track is also be 


ing built from Bellwood, the southern terminus of the 
road to Lioydsville, Pa., eight miles. Kellar & Crossan, 
of Philadelphia, are the contractors for this work. 


Pittsburgh & Lake Erie.—Engineers of this com 
pany are reported to be surveying a line from Layton 
station west toa point on the Belle Vernon road near 
Elizabeth, which is operated by this company. The new 
line would extend along Washington Kun to the 
Monongahela River and would be about 13 miles long 
reaching a rich coaking coal district. J. W. Moore, of 
Greensburg, and Joseph McKee, of Fayette City, who 
are large owners of coal lands through which the road 
would extend, are promoting the project. 

The company now has a second track from Pittsburgh 
to the Ohio River crossing, and only eight miles remains 
to finish to complete the double-tracking of the main line 
between Pittsburgh and Youngstown. last week three 
miles of second track between Kaisota brikige and Alle 
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quippa was opened for traffic, and that completed the 
double track to the river. The only remaining part of 
the roac not double-tracked is the eight miles between 
New . rt and Edenburg, and work on it is being pushed 
rapidly. 


Portland & Rumford Falls.—The extension is making 
good progress, the tracklaying having reached Dixfield 
amen a but five miles to complete it to 
Rumford Falls, Me. The extension begins at Gilbert- 
ville, and is 15 miles long. Mitchell & Spofford, of 
Bucksport, Me., are the contractors. 


Potomac Valley.—This road handled its first freight 
on the new line from Cusb wa’s Station to Williamsport, 
Md., last week. The line is completed to Ash’s, seven 
miles — Williamsport, and is being pushed rapidly 
forward, 


Rapid City, Missouri River & St. Paul.—-Last year 
15 miles of grading was done, and 30 miles additional is 
now being constracted by Chamberlain & Skinner, of 
Rapid City, S. D. The lineis tobe built through the 
Sioux reservation to Ft. Pierre, where a tract of 53 acres 
for station and yards has been secured. The length of 
the road from Rapid City to Pierre will be 167 miles. 


Ridgefield & New York.—The contract for building 
this road has recently been let to the Lehigh & Pitts- 
burh Construction Co., which now owns a majority of 
the railroad’s securities. The road is to extend from Port 
Chester, N. Y., where a connection will probably be made 
with the New York, New Haven & Hartford, northeast 
to Danbury, Conn., a distance of 3) miles. The project is 
an old one, and a line was graded some years ago for 
about two-thirds of the distance between Port Chester 
and Ridgetield, 23 miles, and about $260,000 was expended 
on this work. This old roadbed is now in fair condition, 
and can probably be easily repaired. The construction 
cempany proposes to begin work near Port Chester with 
a small force before June 15. The company’s charter au- 
thorizes it to extend the line from Port Chester parallel 
to the tracks of the New York, New Haven & Hartford, 
but nearer Long Island Sound, to the Harlem River. No 
surveys have been made for this section. The distance 
by the new line from Danbury to New York will be 55 
miles. By the present route via the Housatonic it is 65 
miles. C. C. Higgins, of 48 Wall street, New York, is 
Secretary of the company, and Delos E. Culver, of 145 
Broadway, New York, is Chief Engineer. 


Rio Grande Southern.—Contracts were closed last 
week for the rails for a 30-mile extension of this road. 
It is not stated what line the material is for, but it is 
probably to be used on the line from Mancos, Col., above 
Lange south to the San Juan River, and Northern 
New Mexico, which wassurveyed during the spring. 
The rails are to be 57 Ibs. to the yard and_ will be made 
by the Colorado Coal and Lron Co., of Pueblo. 


Rockaway Valley.—The tracklaying on the Morris- 
town extension is expected to be finished from Mend- 
ham northeast to Morristown, N. J., a aistance of seven 
miles, by July 1. 


St. Paul & White Bear.—The contract for grading 
this line was sublet to Million, Dale & Bumgardner, of 
St. Paul. Work of laying track was begun May 16, and 
the work was completed on the 25th. 


Sandusky, Ashland & Southern.—The City Council 
of Norwalk, O., has ordered an election for June 20 on 
the proposition to vote a bonus of $30,000 to this com- 
pany, which proposes to build a line from Sandusky 
south to Norwalk toward Columbus. The line is east of 
the route surveyed by the Sandusky & Columbus Short 
Line, and would parallel that line, It is not expected 
that the bonus will be carried, or that much further will 
be heard of the project. 


Sandusky & Columbus Short Line,-Work is being 
pushed rapidly on the grading south of Bellevue, O., near 
Sandusky. Several miles has been graded and tracklay- 
ing will be commenced in a few days. 


Snow Fork & Hocking.—The incorporation of this 
road in Ohio was noted last week. The company was 
recently organized at Columbus for the construction 
ofa line from the present terminus of the Rock Run 
pranch of the Newark, Somerset & Straitsville road, in 
Perry County, to a point on the Baltimore & Ohio South- 
western, near the town of Athens, in Athens County. 
It will pass through the counties of Perry, Hock- 
ing and Athens. It is a branch into the coal fields 
of Ohio, for the benefit of the Baltimore & Ohio and 
the Columbus & Hocking Coal & Iron Co. The right 
of way is now being secured and the line surveyed. 
Work will be commenced upon it as soon as practicable. 
The line will be about 15 miles in length, but the exact 
amount of road to be built has not yet been decided. 
David Lee, of Zanesville, is President, and S. P. Pea- 
body, of Columbus, Secretary. 


Spokane Terminal.—An effort is being made by the 
Chamber of Commerce of Spokane, Wash., to get the 
four roads entering the city, the Northern Pacific, Union 
Pacfic, Great Northern and Spokane & Northern to unite 
in building a terminal road through the city. A plan 
has been proposed by E. J. Roberts, Chief Engineer for 
the Terminal Committee, and the route surveyed from 
the station of the Spokane & Northern to Bridge street. 
Several branches are proposed, the principal one being 
to the factories on the north side of the city. A confer- 
ence was held between officers of the railroad last week, 
but nothing definite was settled. 


Wekiva, Bronson & Northwestern.—The railroad 
to be built by the Suwannee River Phosphate Co., to its 
phosphate mines, is to be constructed under the charter 
of this company. The line will be abont 35 miles long, 
beginning at Bronson, on the Florida Central & Penin- 
sula, and will extend in a northwesterly direction to 
Judson, Trenton and Franklin. A branch will be built 
from Trenton west to the Suwannee River near Fort 
Fanning. The surveys are all made, and the building of 
the road will be commenced in June. The line will be 
very level with maximum curves of four degrees, and 
there will be one small trestle. The company will lay 
{0-)b. raiis and is now in the market for the track ma- 
terial and equipment, and also phosphate mining ma- 
chinery. 

West Virginia & Pittsburgh.—A tour of inspection 
over this road has just been —— by ex-Senator 
Camden, President of the road, and a number of 


capitalists. The most important extension now building | 


is the line to the Gauley River. This will ultimately 
connect with the Chesapeake & Ohio. It was reported 
that the track on the line had now reached the Elk 
River, and that the grading has been practically com- 

leted the entire length. The road is 40 miles long, and 
begins at Flatwoods, on the main line above Sutton, W. 
Va. 


THE RAILROAD GAZETTE. 


Wichita Valley.—President Morgan Jones writes that 
the proposed extension west of Seymour to Benjamin, 
Tex., has been abandoned for the present. Mr. Jones 
intended to build this extension this year, but has de- 
cided to postpone the work. 


Yakima & South Coast.—Griggs & Heustis, of Tacoma, 
the contractors, are reported to have 1,200 men completing 
the construction of this extension of the Northern Pacific. 
Trains will probably be running from Chehalis to South 
Bend in September. Work has been begun on the bridge 
work on the Western Division. Over 1,000,000 ft. of lum- 
ber will be used in the bridging. Eleven pile bridges 
will be erected, and about six Howe truss bridges. The 
most important is across the south fork of the Willapa 
River at South Bend, the others being over the sloughs 
and smal! streams near the town. 


Yakima & Sunnyside.—This company has b:2en in 
corporated in Washington by ofticers of the Northern 
Pacific, Yakima & Kittitas Irrigation Co., of North Ya 
kima, Washb., to build a road through the lands owned by 
that company. The road will be constructed from North 
Yakima to Prosser, through the country kaown as Sun- 
nyside, through which runs the canal of that name. One 
of the incoporators says that work will begin as soon as 
the question of right of way is definitely settled. 


Yankton, Norfolk & Southern.—Contracts for 
grading the line south of Yankton, S. D., were to have 
been let last week. A small force has been grading 
about a mile of the road near Warsaw, Neb., for several 
weeks past. It is reported that J.T. M. Pierce, of Yank 
ton, the promoter of the line, has negotiated in England 
the bonds to complete the road to Norfolk, Neb. 


Yazoo City & Silver Creek.—Governor Stone on 
May 20 issued his proclamation granting a charter to this 
railroad. The incorporators are W. L. Shelton, Charles 
Clarke, L. Lippman, of Yazoo City, Miss., and T. H. 
Bowles, of New Orleans. The road will extend from 
Yazoo City to the conjunction of the Sunflower and Ya- 
zoo rivers and pass through the following towns: 
Craigs, Silver City, Belzonio, Ittabena and Campbells- 
ville. The line will open up some of the finest lands in 
the rich delta district. 


GENERAL RAILROAD NEWS, 


Chicago, St, Paul, Minneapolis & Omaha.—The 
City Council of Mankota, Minn., has passed an ordinance 
granting the company permission to remove its tracks 
from the centre of the city and relay them along the 
river front, and granting the right of way over streets 
and alleys. The Omaha road will come into the city 
over the tracks of the Chicago & Northwestern. 


Columbia, Newberry & Laurens.—An agreement 
has been recently made with the Atlantic Coast Line by 
which this line between Columbia and Clinton, N. C., 65 
miles, is to be operated by the former system. The 
nature of the agreement is not published, but it is not a 
lease. The road has been operated for the last year by 
the South Carolina. It connects with the Georgia, Caro- 
lina & Northern, a division of the Atlantic Coast Line, 
at Clinton, 

Concord & Wontreal.—The stockholders at a special 
meeting last week voted to increase the stock $1,200,000 
to make the capital stock $f,000,000, and the directors 
were authorized to issue the new stock at their discre- 
tion. Stockholders of al! classes will have the right to 
subscribe for the new stock at par. It was also voted 
to authorize the lease of the New Boston road, which is 
to extend from a point near Manchester to New Boston, 
N. H., five miles. The increase of the capital stock was 
opposed by Frank Jones, and J. N. Sanborn, who are 
directors of the Boston & Maine, and they have since 
secured a temporary injunction to restrain the issue of 
the new stock, which wil! be argued June 13, 


Green Cove Springs & Melrose.—The United States 
Court has ordered the sale of this road, ashort Florida 
line, at Jacksonville, on June 6, to satisfy the mortgage 
claims! of the Guaranty Trust & Safe Deposit Co. 
The road is about 35 miles in length, and extends from 
Green Cove Springs through Clay County to Melrose, in 
Alachua County, Fla. 


Gulf & Ship Island.—On a petition filed by W. G. 
Evans, Jr., and J. R. Davis, of Biloxi, Miss., and Fewell 
& Bramer, of Meridian, Miss., attorneys for Harrison 
County, this road has been placed in charge of T. J.H 
Stewart as Receiver. 

Macon & Atlantic.—The Receiver, W. H. Sparks, of 
Macon, Ga., has applied to the Georgia Supreme Court 
for an order for a new sale of the road, to be made to the 
highest bidder, ana it is believed that the order will be 
granted. 

Macon & Northern.—In compliance with an agree- 
ment between the President of the Richmond & Dan 
ville and the Chairman of the Board of Receivers of the 
Centra! Railroad & Banking Co., of Georgia, this road 
will be operated by a Lessee Board representing both 
companies, and consisting of Messrs. N. E. Harris and 
J. F. Hanson, of Macon, Ga., and J. H. Rucker and A. 
H. Hodgson, of Athens, Ga., with Mr. N. E. Harris as 
President. 

Northern Pacific.—The usual quarterly dividend, or 
one per cent. on the preferred stock, was passed by the 
Directors last week. The following statement was sub- 
mitted: The surplus earnings amounted on Feb. 28, 1892, 
to $993,722; deficit for March, $3,732; surplus March 31, 
$98,990. From this surplus two dividends of one per 
cent. each have been declared and paid: On Oct. 15, 
$366,081; Jan. 35, 1892, $365,781; leaving applicable to 
the dividend for the present quarter, $258,128, or say 
$107,000 less than one per cent. on the preferred stock 
outstanding. 

Oregon Pacific.— at a meeting in New York last week, 
at which about $9,000,000 of the bonds were represented, 
the bondholders formally assented to United States 
Judge Deady’s decision which provides that Zephin Job, 
who recently bid the property in on a foreclosure sale, 
turn it over to a new company formed under the plan of 
the reorganization committee. Permission was given 
Mr. Job to hypothecate securities owned by the present 
Oregon Pacific, to complete the purchase of the prop- 
erty. 

Pacific Mail Steamship Co.—The stockholders at 
the annual meeting last week approved the action of 
the directors in creating a $5,000,000 mortgage for the 
purpose of reconstructing the fleet in the Pacific Ocean, 
the Chinaline. The annual report showed total earn- 
ings for the year ended April 30 of $4,409,263, expenses 
of $3,688,055 and net earnings of $721,208 Assets of 
$775,871, in addition to which there is due from the 
Central American and Mexican Governments $69,072 
‘under contracts for carrying the mails, The liabilities ' 
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were $637,739. President George J. Gould says: The 
gross earnings have increased during the year, but the 
net earnings have slightly fallen off, owing to the fact 
that we have been obliged to spend a large amount of 
money to put the fleet in condition to meet the increased 
requirements of the postal law of March 3, 1891, for 
carrying the United States mails. The company has 
also during the year entirely rebuilt two of its vessels, 
besides constructing two new ones, viz.: the “Columbia” 
and the Peru,” 


Rochester, Hornelisville & Lackawanna.—This 
road will be sold on foreclosure at Angelica, N. Y., on 
May 31. Itis 21 miles long, extending from Hornells- 
ville to Wayland. 


_ St. Louis Southwestern.—From a circular recently 
issued by President Fordyce, it appears that the earnings 
for the first eight months of the present fiscal year, July 
1, 1891, to Feb. 29, 1892, have been: Gross re teal $3, - 
106,385; operating expenses, including $112,444 better- 
ments, $2,626,783; surplus earnings (eight months), $770,- 
601; fixed charges, taxes, $72,659, and eight months’ in- 
terest, $533,335, a total of $605,992, leaving net earnings 
for the eight months of $173,609, 





TRAFFIC. 


Chicago Traffic Matters. 
CHIcaGco, May 25, 1892. 

The “Soo” line has again made a reduction in the wool 
rates from St. Paul, the last cut being five cents per 100 
lbs., making a rate of 75 cents to Boston. The Western 
Freight Association lines will meet the reduction on 
May 28, via Chicagoand the Grand Trunk and Michi- 
gan Central lines. 

The percentages of the business carried by the Chicago- 
St. Paul lines in the passenger agreement for the month 
of April are as follows: Chicago, M. & St. Paul, 30.6 per 
cent.; Chicago & Northwestern, 17 per cent.; Albert Lea, 
15.6 per cent.; Wis. Central, 15.4 rcent.; C., St. P. & 
K. C., 14.2 per cent.; Chi., Burl. & Northern, 7.2 per cent. 

The Rock Island and connections, composing the “ Al- 
bert Lea” route, have given notice of withdrawal from 
the agreement on account of inability to comply with a 
recent order of the Board calling for the diversion of a 
large amount of Raymond & Whitcomb excursion traffic 
which the roads say they cannot divert, owing to the 
decided objections of the excursion managers, The other 
lines parties to the agreement are disposed to continue 
the arrangement notwithsta:.ding the withdrawal of the 
Albert Lea, but as yet itis not decided what action will 
be taken. 

An informal conference of the General Managers was 
held on Monday, and a canvass made in regard to the 
election of achairman to succeed Chairman Finley in 
the Western Passenger Association. The meeting ad- 
journed until next week without taking formal action. 
Indications are that the chairmanship will be tendered 
J.N. Faithorn, at present Chairman of the South West- 
ern Railway & Steamship Association. 

The Freight Committee of the Central Traffic Associa- 
tion has voted to hold meetings bi-monthly after July. 
The Western Freight Association adopted this plan some 
months ago, and it has proved successful. 

The Federal Grand Jury, on May 20, returned. indict- 
ments against 13 ticket brokers for violation of the state 
law which makes it unlawful for any person not duly 
authorized by arailroad to sell its tickets. The parties 
iudicted are: George M. McKenzie, George W. Frey, 
Edgar J. Hunter, J. McSchiely, R. H. Yunger, George 
A. Fellows, George Frank. H. A. Houston, Edward List, 
James A. Webb, Edward A. Mulford, C. H. Mitchell and 
C. F. Stout. The names of the witnesses given are: 
George J. Chariton, Chicago & Alton; John J. Byrne, 
Atchison, Topeka & Santa Fe; C. A. Kniskern, I!linois 
Central; F. A. Palmer, Wabash; S. F. Boyd, Chicago, 
Rock Island & Pacific (all of these are Assistant General 
Passenger Agents); James Barker. General Passenger 
Agent, “Monon”; Adolph fraub, J. E. R. Hawley, 
Henry Farline and Wm. J. Calhoun. The indicted 
scalpers gave $500 bonds each. The law provides a pen 
alty of a maximum fine of $500 or imprisonment 


for not exceeding one year, or both. The scalpers 
charge the whole trouble to the Burlington and 
St. Paul roads, and say it is in retaliation for 


their boycotting the tickets of those roads. 


Traffic Notes. 
The Western New York Car Service Association 
handled 36,901 cars in April, the average detention being 
1.79 days. Nearly 96 per cent. of the cars were released 
within the free time limit. 

The Philadelphia & Reading has reduced the rates on 
lumber from Western Pennsylvania to points on the 
Atlantic seaboard about 20 per cent. This reduction is 
similar to that made by the Erie, heretofore announced. 

The schedules of the through trains between New York 
and Chattanooga over the Pennsylvania and the Norfolk 
& Western have been rearranged and shortened so that 
the time, through, is now four hours less than hereto- 
fore. 

During the convention at Minneapolis, for those or- 
ganizations unable to secure hotel accommodations, the 
railroads entering St. Paul will store the chartered trains 
near the Convention Hall ard will provide the necessary 
sanitary connections. 

The Union Pacific, after a conference with Railroad 
Commissioner Hamill, of Colorado, has reduced the rate 
on ore from Silver Plume to Denver from $3.25 aton to 
$3, with —aw reductions from certain other 
points, the ailroad Commissioner had recommended 
reductions nearly twice as large, and the result is a com- 
promise. The report of the negotiations does not bear 
out the statements, heretofore made by Denver papers, 
to the effect: that the railroads showed scant respect for 
the railroad commissioner. 


The Trunk Lines Executive Committee, together with 
the managers of the lake lines, met in New York on 
Tuesday of this week. and voted to restore sixth class 
Eastbound freight rates to the basis of 25 cents per 100 
Ibs., Chicago to New York, on June 13. with the excep- 
tion of grain; and to raise the grain rate on the same 
date from 20 to 22'¢ cents. It will be remembered that 
it has thus far been impossible to make these advances 
in rates, on account of the opposition of the lines leading 
eastward from St. Louis. It does not appear that the 
approval, either of those iines or of the Chicago commit- 
tee, has yet been secured for the action now taken. 

Eastbound Freight Shipments. 
Eastbound shiyments of freight f.om Chicago by all the 
railroads last week amounted to 51,336 tons, against 50,619 
tons for the preceding week, an increase of 717 tons, and 
against 55,508 tons for the corresponding week last year, 
a decrease of 4,172 tons. 
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GEO, WESTINGHOUSE, JR., V6 ¥ eee JOHN CALDWELL, Ww. W. CARD, H. H, WESTINGHOUSE 
President, Treasurer. Secretary, General Manager, 


THE WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH, PA. U.S. A, 


MANUFACTURERS OF THE 


WESTINGHOUSE AUTOMATIC BRAKE 





The WESTINGHOUSE AUTOMATIC BRAKE is now in use on 24,000 engines and 325,000 cars. This 
includes (with plain brakes) 252,000 freight cars, which is about 23 PER CENT. of the Entire Freight Car 
Equipment of this country, and about 80 per cent. of these are engaged in interstate traffic, affording the 
opportunity of controlling the speed of trains by their use on railways over which they may pass. Orders 
have been received for 173,000 of the Improved Quick-Action Brakes since December, 1887. 





The best results are obtained in freight train braking from having all the cars in a train fitted with power 
brakes, but several years’ experience has proven conclusively that brakes can be successfully and profitably used on 
freight trains where but a portion of the cars are so equipped. Below is a graphical illustration of the progress made 
in the application of the Automatic Brake to freight cars since its inception - 











Year. No. per year. Grand total. 
1881 105 105 
1882 1,085 §& 1,190 
1883 4,966 oZ 6,156 
1884 6) —_ 21,207 
1885 ER a 31,617 
1886 ANNIE ne 40,563 
1887 oe 49,844 
1888 A RENEE 77,540 
1889 — TT AATTTTRE RaRTS 103,605 
1890 50,502 154.107 
1891 39,061 193,168 

193,168 freight cars fitted with the Westinghouse Automatic Brake, which is nearly 20 per cent. of the 

Entire Freight Car Equipment of this country. 
E L. ADREON, Manager, JOHN B, GRAY, Agent. C. C. HIGHAM, Genera! Supt. 


AMERICAN BRAKE. Company. 
sew voux ormes, THR WESTINGHOUSE AIR BRAKE CO, desig, © es1caco omic, 


{60 Broadway, JOHN B. GRAY, Agent. re GRAND PACIFIC HOTEL. 


LOCOMOTIVE BRAKES. 








General Offices and Shops, Second and Tyler Sts., ST. LOUIS, MO., U.S. A. 























Standard Outside Equalized Pressure Brake, for two or more pairs of Drivers, furnished to operate with either STEAM, AIR or VACUUM 








nes os 
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“STANDARD” NUT LOCK 


Manufactured under D. O. Ward’s Patents by the 


STANDARD NUT LOCK CoO., 


NOS. 236-248 BANK ST., NEWARK, N. J. 
SAMPLES FREE. 


Lg nut lock is presented on its merits as the best and cheapest device for securing 
trac joints. 

It is a torsional loop made of good quality of tempered spring steel, having horizon- 
tally inclined foot pieces, which are curved inward, thereby greatly increasing the spring 
resistance and acting simultaneously: rests upon the base of angle bar, or underlying 
rail base in case of fish plate, preventing the loop portion from rotating and hammering 
down thread of bolt. 

The nut lock for 4 bolt made of 44 in. square steel, standard pattern, yields a tension 
of 4,300 lbs. on the bolt, which is sufficient to reduce the wear of the bearing surfaces of 
the angle bars on the rails, imparting, as it does, a uniform bearing the entire length of 
the bar. 

The “ Standard’ Nut Lock bas sufficient elasticity to maintain a tight joint,which 
cannot be truthfully said of many light-weight single coil washers. 

The “ Standard” Nut Lock is,in its superficial form, similar to an annular coil 
twisted out of plain, 7. e., the curved shoulders or ends of the loop proper are spread in 
the usual manner of spring coils, at which bearing points the locking friction is equal to 
that of the best single coil washer, and added to thie it is terminated in inwardly curved 
extensions, which must apparently furnish additional short leverage spring force of a 
torsional character. 

Distinctive Merits of the “Stanaara’ Nut Lock, Condensed: 

Fix edness of position—cannot rotate and hammer down threads of bolt. 

Cannot get one end ‘nto elongated slot of angle-bar 

Unlike any perma  ntly placed, double washer, the Standard is interchangeable 
regardless of distance bet ween bolts. 

Cannot be put on wrong side out, as the outward projection of the foot pieces would 
prevent the nut being turned up. 

Has more spring power directly under the nut than any two ordinary coil nut locks. 

Being fixed in position it offers double the locking friction of nut locks, which when 
in their dead “‘set”’ condition turn back with nut by the vibrative effect of passing train. 

The “* Standard’ Nut Lock embodies the old principle of spring power improved by 
overcoming the objection to the double washer or nut lock, and covering the weak 
points of the single coil washer 








s furnished for trial, free of expense by forwarding the distance 
res of fish-plate bolts. C« spondence and orders solicited, 


RUFFNER & DUNN, 


=<—, atentees and Sole Mfra.. SCHUYLKILL FALLS, Philadetphte, Pa 


Excelsior Automatic Nut-Lock and Fish Plate Spring 


These Nut Locks have been adopted by the New England Road-Masters, 
in Conventions held at Hartford, Conn., Oct. 19 and 20, 1887, and 
Boston, Mass., Aug. 15 and 16, 1888, as the best 


Nut Locks known. 


" Single Nut Lock, 








‘ 








Simple. 





Easilv 
Aoplied. 


Very 
Effective. 











Sixty Millions 
Railroad Track 


in Use in 


THE NATIONAL Lock WASHER CO, Newark, N. J. 





Made for all 


TE NATIONAL LOCK WASHER 2" 


THE ONLY POSITIVE NUT LOCK IN COMBINATION WITH ELASTICITY. 


A trial is re- 
For Use on All Kinds and 


Classes of Work. 


quested. 


Samples free of 





expense. 





THE FROST DRY CARBURETOR SYSTEM OF CAR LIGHTING. 


Extensively Used by the Pennsylvania Railroad and the Pallman Palace Car Company. 


The Greatest Light of the Age. 











amp gives 100 candle-power illumination. 


THE RAILROAD LIGHTING & MFG. COMPANY. 


_— 

















AIR 


GENERAL “ARR ANGEMENT OF PAR 


It cannot fail to attract the attention of practical railroad managers on account of its absolute safety, durability, simplicity, efficiency and its great economy. Each 
One hundred hours’ continuous servic 


TANK 








TS OF ‘ LIGHTING SYSTEM ON CAR 


» from one charging of the carburetor. 


Office, 700 and 701 Girard Building, 


Philadelphia, Pa., U.S. A. 





WE HAVE JUST ISSUED FOUR NEW CATALOGUES: 


No. 26. 
No. 27. 
No. 28. 
No. 29. 


Metallic Thermometers for Mechanical Uses. 
Metallic Thermom:ters for General Use. 
Thermostats and Thermometers with Electrical Attachments. 


The Telemeter System. 





THEY CONTAIN VALUABLE INFORMATION WHICH WILL INTEREST YOU, AND WILL BE SENT ON APPLICATION TO THE 


STANDARD THERMOMETER CO., PEasopy, mass. 





GOLD CAR HEATING COMPANY 


CHICAGO OFFICE: 652 The Rookery, E. H. GOLD, Representative. 


NEW YORK ADDRESS: N. E. Corner Frankfort and Cliff Sts. 
UPWARD OF 4,000 CARS AND LOCOMOTIVES EQUIPPED WITH OUR SYSTEMS OF CAR HEATING. 


STEAM CoOovUPiLiInNn Gs. 
Gold’s INTERCHANGEABLE, with ‘Greely Relief Trap, 


UNIVERSAL, 
WESTINGHOUSE TYPE, “ 


We own the Sole Rights under United States Patents to put Traps on Steam Couplings. 


. to couple with SEWEL. 
7 z GIBBS, 


Send fer Oatalogue, etc 
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ROB’T ANCREWS, Victé-Presivent R. M. DIXON, Enaineer Cc. '. GATELY, Secretary W. R. THOMAS, Treasurer. 


THE - LIGHTING - SYSTEM. 


THE CELEBRATED PINTSCH COMPRESSED OIL GAS METHOD 
IN USE ON OVER 40,000 CARS IN EUROPE AND AMERICA 
THE BEST, MOST EC 2NOMICAL AND ONLY SAFE LIGHT FOR RAILROAD PURPOSES 


IN BRILLIANCY AND CLEANLINESS UNSURPASSED 
THIS SYSTEM HAS BEEN ADOPTED BY THE U. S. LIGHT-HOUSE BOARD FOR LIGHTING BUOYS 
THE - HEATING - SYSTEMS. 
BY H v en CIF TION AND DIRECT STEAM WITd 
IULATING DEVICES. 


Car Heating and Lighting Co., 


160 BROADWAY, NEW YORK, 


RELIA AT . o% 

NOMICAL AND RAPID CIRCULATION, 

GIBBS TOMAT COUPLER OF WESTINGHOUSE TYPE, 
ABSOLUTELY STEAM TIGHT. 





WM. MARTIN, President, FRANK E, SHAW, Vice-President and Treasurer. W. E. CANDEE, Secretary, 


THE MARTIN ANTI-FIRE GAR HEATER 


NOW IN USE ON MORE THAN 3,500 CARS AND ENGINES. 


ADOPTED ON 





Boston & Albany Railroad, | Kings County Elevated, | Fall Brook Coa! Co., Buffalo, Rochester & Pittsburgh, 


New York Central & Hudson River Dunkirk, ARegheny Valiey & Pittsburgh. | Beech Creek Railroad, Providence & Worcester, 
Lake Shore & Michigan Southern, | New York, Susquehanna & Western, Detroit, Lansing & Northern, Long Island Railroad, 
M chigan | Central, Cleveland & Canton, North. Cent. Div. of Pennsylvania System,| Elmira, Cortland & Northern R. 1]. (0, 


Cleve., Col., Cin, & Ind. ** Bee Line, West Shore, | Union Pacific, Lehigh Valley, 


AND IN USE ON MANY OTHER RAILROADS. 


MANUFACTURERS OF 


Martin’s Combination Car Heater, DeKalb Ventilating Car Window, Automatic Car Light Extinguisner, 
Automatic Steam Trap, Reducing Pressure and other Valves Especially 
Adapted to Steam Car Heating. 


WHOLESALE DEALERS IN BRASS AND IRON STEAM FITTINGS, STEEL AND WROUGHT IRON PIPE. 


MARTIN ANTI-FIRE CAR HEATER CO., DUNKIRK. N. Y. 








CHICA G Oy 
616 PHenix Broe ‘ 


CONSOLIDATED sv 


McElroy, Sewall, Westinghouse and other Patents. Coaricoox, P. Q. 
CATALOCUES UPON APPLICATION. COMMINGLER, 


ALBANY, N.WPY. 
Trinity Pace. 
New York City, 


115 Broapway. 














STEAM COUPLERS Special Appliances and Extra Strong Fittings of Every Kind, ‘DRUM. . 
AND el 
FIRE PROOF AUTOMATIC CONTROL OF HEAT. DIRECT STEAM 
HEATERS. CAR- H EA I | N GC C O. SYSTEMS, « 











EUGENE CARRINGTON, Gen, Supt. 


© Be STORED HEAT IN EARTHENWARE TUBES. THE PANCOAST PATENT 


MORTON SAFETY HEATING COMPANY PASSENGER GAR VENTILATORS, 














Strong Exhausts from the Impinge of the Outside Air, 


United States Railroads : the Impinge of the ( 
and ABSOLUTELY ANTI-INGRESS. 


Chicago, St. Paul, Min- 
neapolis & Omaha. 


Canadian Railroads : 





Intercolonial, Norfolk & Western. 


NEW, NEAT, NOISELESS, SIMPLE and SCIENTIFIC. 


Richmond, Fredericks- 


Grand Trunk. 
burg & Potomac. 








Guaranteed to EXHAUST MORE THAN ANY OTHER Auto- 
matic Car Ventilators, and to Be PERFECTLY STORM 








This system of heating is now in succes ee.. oo eee OTC ay » % —. 1 
TERCOLONIAL ROADS OF CANADA NORFO & 0, 8 : 
MINNEAPOLIS & OMAHA RICHMOND, FREDERIC KSBURG & POTOMAC, and ROAN AND DIRT-PROOF. 
OKE & SALEM ROADS, of the UNITED STATES 

ONE HE ATING in the Coldest Chocks a a train thoroughly comfortable for two 





hours, apa « pressure of steam afterward, of tive minutes in each hour, is sufficient to main 
tain a uniform temperature of 70 degrees. No overheating and no cold cars. In case of acci- 


dent there is absolutely NO DANGER OF FIRE, or injury from SCALDING, by escape of os N _ T m eS O 
st 
“Send for our new circular, showing winver tests and references. For full particulars of C A Vv 2 : L A oO "5 
cost of equipping trains address 
DREXEL BUILDING, PHILADELPHIA, PA. 


D A. HOPKINS MFG. CO). LEA0-LINED JOURNAL BEARINGS AND BRASS CASTINGS, 


S. V. @fee: Aldrich Conor? @ Broafwav. | Saltiwoare Office: 1% K. Saraioen Rtreet 
CSCBENTRAL BUILDING i143 LIBERTY st., N. Y-.- 


Froudhions Safety [ar eal :"=s:% 








* GOVERNMENTS 


aoe FF A Ieee" =o wm BUFFALO, ~me "Rw. 





See 


— 
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TH E 


ARE PREPARED TO BUILD 


ALLISON MFG. CO., Jeon Se! «08 Wooden 


Steel Car and 


MANUFACTURERS OF 


FREIGHT CARS AND a Freight Cars. 
LOCOMOTIVE BOILER TUBES, ee es eee 


WROUGHT IRON PIPE OF SUPERIOR QUALITY 


PHILADELPHIA, PA. | REPAIRING FREIGHT CARS 


For Railway and Private Companies 


B OMSBUR , CARS FOR EXPORT Rie — a for making all kinds of Car and Railway Forgings. 
INQUIRIES SOLICITED. FN 


DELIVERY UNSURPASSED. 





modern appliances for 








T. W. Harvey, Pres. J. D. McILwaltn, 
eee Sl 2 secece EK. E. KAUFMAN, Sec. and Treas. Gen’) Superintendent. 
-_ =. eer 2 Oe 
aD = OFFICE: WdRBKS: HARVEY, ILL., 
- RE Te HT y - 825 The Rookery, Chicago. At Crossiog Ill, Cent. and C. & G. T. 





DELAWARE CAR WORKS. 


JACKSON & SHARP COMPANY. 
Manufacturers of Passenger, Sleeping, Qity, Baggage and Freignt Oars 
WILMINGTON, DEL. 


Cable address ** Jackson. Special attention given to Sectional Work ifor 
Tne 2 








SOUTHERN & PACIFIC REFRIGERATOR CAR CO. 


CRITT. A. COX, President. BE. D. LEACH, Seoy. and Treas. 





BUILDER OF THE GENERAL OFFICES: 


SOUTHERN & PACIFIC SUITE 1307, 


STANDARD REFRIGERATOR CAR. fe Sime cuamazn oF commence, 


| tt 
—___ RIORDAN PATENTS.—— fan CHICAGO. 








The best Hetrigerster Car now in use for Shippere of Dressed 
Meats, Fruits, Dairy Products and Brewers. 


J. G. BRI: co 


PHILADELPHIA. 


= Railway and Tramway Cars 


THE ENSIGN MANUFACTURING COMPANY, CANDA MANUFACTURING COMPANY, 
Manufacturers of @°5_£R FRE Sas 1 Svery Kind of Manufactorersot CHILLED CAR WHEELS 


FREIGHT SERVICE. OF THE HIGHEST QUALITY ONLY. 
hilled Car Wheels of the Highest Grade only. Aales, Iron ‘4RP a 7 , WnITRYE + ppRroe , 
G and Brass Castings. eg 20 Cars and CAR SHOPS IN COURSE OF ERECTION. 
400 Car Wheels Daily. } 


CORRESPONDENCE SOLICITED. 























SE OFFICES, No. |! PINE STREET, NEW YORK CITY. 
We respectfully solicit your inquiries and specifications. 


¥. CANDA, President. C.J. CANDA, Vice-President. J. W. SAVIN, Gen. Agent WORKS AT CARTERET, N. d. 
11 PINE st., NHW YORE. Pa egrets a — 
yi IA. President. FERDINAND E. CANDA 
E. ENSIGN, Secretary and Treasurer. FMORA CA NDA. Treasurer JOHN W. SAVIN. "| Vice- Presidents. 
SUN, Secretary. ELY ENSIGN, 
| HUNTINGTON, WEST VIRGINIA. e | 











YOUNCSTOWN CAR MFG. “CO South Bete: Car Works 


BALTIMORE, MD.. 
BUILDERS OF RAILROAD FREIG 
Youngstown, Ohio. HT CARS 


RAILROAD FREIGHT GARS jon At WORKS, Limited. 


E. COCHRAN, Prest. B. F. BOYD, Sec’y and Treas Freight Cars of All Kinds. 


ANDREW MILLIKEN, Gen. Man. Capacity, 20 CARS PER DAY. 








TER... ST. CHARLES CAR CO™“REWI n= 
MANUFACTURERS OF CAR WHEELS, STREET AND MOTOR CARS. 
i : rts i MW 


PASSENGER COACHES, BAGGAGE & MAIL CARS. 
Mn 0 A 








Logging Cars, 
Warehouse Trucks, 


ST. CHARLES. MO 


WASON MANUFACTURING CO., SPRINGFIELD, MASS 


Established 1845.) Manufacturers of all deseriptions of Railwa) Cars, Car and Locomotive Wheels, Frogs, Switches and Railway Castings. Empioy none but Experienced Workmen, ang 
have on hand a Large and Complete Stock of Seasoned Lumber, sufficient for several years’ consumption. Special facilities for furnishing Sectional W ork for Exportaticn, 
DAILY (PAPACITY, ONE PASSENGER AND SIX FREIGHT CARS. SHI PMENTS MADE FROM KEW YQEK OR BQNTOR, 


ib & Sek, Tre. HEW WORKS QUILT '972, P, ©, ADDRESS, BRICHTWOOD, mags, 
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Licensees of the CONSOLIDATED BRAKE SHOE CO., 


FOR OHIO AND WESTERN STATES: 
FOR OHIO AND EASTERN STATES: 
FOR OHIO AND EASTERN STATES: 
FOR SOUTHERN STATES: 


THE CONGDON BRAKE SHOE CO., Monadnock Building, Chicago, Ill. 
(CONGDON SHOES) RAMAPO WHEEL & FOUNDRY CO., Ramapo, 
(FLANGE SHOES) RAMAPO IRON WORKS, Hillburn, New York. 

THE ROSS-MEEHAN BRAKE SHOE FOUNDRY CO., Chattanooga, Tenn. 


New York. 


Shoes should be ordered in accordance with the above allotment of territory. 





Spring 
Kage 
Seat. 







The following Popular Trains are furnished 


“Gilt Fage Limited.” 
“ Colonial Express” (Royal W hite Line). 
“ Empire State Express.” 
“ Fast Flying Virginian.” 
“ Royal Blue Line.” 
“ Diamond Special.” 
“ Red Express.’ 
“ Royal Reading Route.” 


THE LEADING CAR SEAT OF THE TIMES. 


SPECIFY ONLY 


“HL. & Ke" 


SEATS. 


THE HALE & KILBURN MFG. CO,, 


in whole or in part with our Superb Seating: 


“ Fiying Statesman.” 

““New York and Chicago Limited.” 
“ Chicago and St. Paul Limived 

“ New Ucileans and Chicago Limited.’ 
“Columbian Limited.” 

“ Chicago and Nashville Limited.” 

“ Golden Gate Special.” 


“ Washington and South western Limited. 


PHILADELPHIA, NEW YORK, 
CHICAGO.* 








The Jackson & Woodin rahi de Co., 


ick. PA. 





ne oe oe RAS o; 


FREIGHT CARS, CAR WHEELS, CAST IRON WATER 
AND GAS PIPE, CASTINGS AND FORGINGS. 


Cc. R. Woop, Prest. ER rte BR de eg p-Stenepe, 
wm. F. Lowry Treas. Freep. H. Eato 1, Supt. 


TE STONINGTON LINE 


ALL FARES REDUCED. 


The Inside Route Between New York and Boston, 


Providence, Worcester and all Eastern Points. 


Steamers “*Maine” and “ New Hampshire’ leave New 
York from new Pier 36, N. R., one block above Canal 8t., 
at 5.30 P. M., ani, ¢ = t Sunday, ——s with 3 Ea- 

press Trains fi for Rosto’ Express with Reclin 
ing Chair Cars Free vaae 
J. W. MILLER, President. 0. H. BRIGGS, G. P. A. 









DAVENPORT & FAIRBAIRN. 
Chilled Iron Car Wheels. 


Capacity, 350 WHEELS PER DAY. ERIE, PA. 


MIDDLETOWN CARWORKS 


RAILWAY and MINE CARS. 


Works and office on main line Pennsylvania and Philadelphia & Reading 
Railroads, Arthur King, Prop., Middletown, Pa. 


Passenger Car Yentilator. 
ALL CINDERS, DUST AND DIRT EXCLUDED, 
A SUPPLY OF FRESH AIR GIVEN. 








PERRY VENTILATOR CoO., 
L. F. BRAINE, Gen’! Sales Agent, 
Ream 30, 11S Broadway, Boree! Buliding, New York 





THE PARDEE CAR & MACHINE WORKS, 


WATSONTOWN, PA., 


Mipputpstus Fiee, » Bageage Box, Gondola, Fiat, Gravel Ore, Coal, Mi 
Mand Cars. Paten ra- “Fables and Centres for Wooden To°- - 


Tables, Oy Railroad Fo — — = i 
Mage Bolte and vay ~~ _eemes 


alee peta oe Caen sy io pons Os Works an extensive ~ a and Machine Shop, and 
Business. 
“ARIO Pal PARDEE." Se 





S. B. MORGAN, Manager. 





PASSENGER, 
FREIGHT, 
TENDER. 


HINSON COUPLERS 


The 
Hinson Car Coupler Co,, 
518 Rookery, Chicago, 
31 & 33 Bway N.Y. 





Automatic Interchangeable Car Coupline Company 


CALIFORNIA COUPLER, 


Sella Stee! | 


initlonbie 
Iron, 


WITH 
Stee/ Knuckle. 


Simplest, 








Strongest 
Best. 
FL. WELLS, General Agent, 
“116 South Clinton St., Chicago, Il. (Home Office. San Francisco. Cal.) 


THE SURVIVAL OF THE FITTEST.” 
aN Dorston Cushioned Car Coupling Equipment Go. 
VAN DORSTON CUSHIONED CAR COUPLER. 


Lightest, me ey and Best. y rae ett Opening and Self-Adjusting 


Safety toTrainmen. Independent Double Acting Gravity Lock. ous 


No Slack Required to Uncouple. 







“— 


Also the Van Dorston Single, Double and epee Acting Cushioned Draught 

: -five oar cent. reduction in shocks on the part of the couplers and car 

bodies, and consequent great economy in repairs. ~~ as in yard room of from 12 to 
18 cars per 1,000. Correspondence respectfully solicited 


Van Darston Cushioned Car Coupling Equipment Co. “*philadelphias Pa.” 


EDWARD H_ JOHNSTON, President, 
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=/STANDARD COUPLER. 















M. C. B. Standard 














FOP: Po ERR PI Tana, 




















































ry Automatic Freight Car Coupler. 
& ca (DOWLING TYPE.) 
x ae 8 ©) Ff Drawhead, Malleable Iron; Knuckle, Pressed Steel; Pin, Drop Forged Steel. 
< 7) 120 "BROADWAY, 041 ROOKERY 5 : 
= fo St. Louis Office : Us # 
ise] — 319 COMMERCIAL BUILDING. QO 5 : 
'é) op B 8 My 

=s a % | 
He: Gould ng | 
© = q 
o§ «| Coupler Co. | #23 

a4 ~> 
S  £]  Buffalo Office and Works, | 3 3 % 
2 a4 AUSTIN ST. < © 
* Could sepa aca os) = With Chain Attachment eouIRED.= the Knuckle WHEN 
Platform and Bu ffer. = 
: : ] 1 
Gm ou 1 a WV es t 1 b u 1 e. ned HE oT ANDARD CAR COUPLING | £0... 
We Fs Sy nn ha nary t H.0. NOURSE,Gen'lAgent. D. 0. MOCORD. Treas, 
RAILWAY SUPPLY CO. , THE 
DREXEL COUPLER, 


The DREXEL JOURNAL BOX LID 





of Pressed Steel with 0 Conte Beoeee Cues. ad gazes -e reduced to Knuckle is pulled open from side 
The Roeokery;, - - - CEICAGO. of the car. Draw bar cannot 
Fastern Office: COLUMBIA BUILDING. NEW YORK. fall on track in case of pull out. 











FREIGHT, PASSENGER : 
AND ry 


TENDER COUPLERS. 


pith ST. LOUIS GAR GOUPLER CO, fF 


ST. LOUIS, MO. 





HEPOOLEY CAR COUPLER. ST. LOUIS STEEL COUPLER, 

















wm. V. WOLCOTT, eg o ee BARA, GEO. A. BANNANTINE, 
___ President. rice- Pr Secretary. 3 
AR ; 
OU PLING : 
Positively Automatic. OMPANY. 
COMPLYING FULLY Wet ALL BEQUIBEMENTsS OY bal HE LAW. M. C. B. COUPLER FOR FREIGHT, PASSENGER SERVICE, LocoMOTIVE TENDER Hooks, SPECIAL : 
STRONG EFFECTIVE | CaRRIER [RONS, Rop BRACKETS AND ADJUSTABLE LINKs. SOLE OWNERS OF FLANGE AND 


GROOVE METHOD OF INTERLOCKING KNUCKLE AND DRAWHEAD, TAKING STRAIN FROM Pivot 


SIMPLE 
PRATT & LETCHWORTH, manuracturers, BUFFALO, N.Y. 


' Tested to 150,240 
SMILLIE °csse COUPLER, scree 
erie «Without using pivot - 





‘pin, on Fairbinks’ 
=o testing machine. & 

a ‘Highest test ever/ 
‘made. N.O. Olsen, 
|Enor. 











Office, me Broadway: New Work. 
| EK. RaGAn, Pres, . W. German, Gen. Man, T. L. McKgen, Supt. 


TENSILE STRENGTH (Fairbank’s Test) {39,640. DROP TESTS) 


700 lbs. hammer dropped {g ft. 22 times failed to bres ak the knuckle. 

Direct érev of full sized pin makes a double lock formed by draw bar at “‘C” saat 
Pin “D.” Equally strong if pivot pin “A is lost. Should pin be lost, use any link— | 
no chains being required. The strongest Knuckle and Coupler known. Cannot be | 


unlocked by any jolt of the cars. Couples with all M. C. B. ty The locking pin M. Cc. B. TYPE. 


drops behind the step on rear of Knuckle “ K,” and keeps the [nes *kle always open | THE STRONGEST AND THE ONLY SAFETY COUPLER 
when cars are +o. Removing the pivot pins, 33 loaded gondola cars were drawn 


from * mapans N.J., to West End (18 miles), the pull being entirely on the DOUBLE | 
LOCK 
The drawbar is Malleable Iron. The Knuckle Pivot and Locking Pins steel. 


THE SMILLIE COUPLER & MFG. CO., 


__ 42 Broadway, New York. Works, 91 Clay St., Newark, N, J 
SETTLES 


THE 


QUESTION 


alf 


ow mis OF 
eS A R e f | []% } -"e Knuckle may be thrown open for coupling by the hand-rod at the side of the car, rend 
rs f | ering. ‘ unnecessary for trainmen to go between the cars to open the knuckle. The action is 
Mis posit ve, and not dependent on eprings or gravity. 
wp look ay” bearing go wd — inches on the knuckle. NG 
| sen, Engineer of Fairbanks & Co,’ \esting department, s “IT 1S THE STRONG 
C6 tT EST COUPLER NOW IN THe ARK Ee eet Ure 
THE TROJAN CAR COUPLER 60., 


New York Office, I! Pine street. TROY, N. Y 
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THe ME Conway & Torey Co. 
AW. ME Conway. 


® PRESIDENT.® 


48th SLSAVR.RPITTSBURGH, PA. 


Agents &Manafacturers For 
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THE BUCKEYE COUPLER. 


W. F. GOODSPEED, President. 
R. M. ROWND, Vice-President. 
8S. P. PEABODY, Secretary and Treasurer. 











OFFICE: 


Y. M.C. A. BUILDING. 


MANUFACTORY: 


BUCKEYE MALLEABLE IRON CO 


COLUMBUS, OHIO. 





E. J. EAMES, Western Agent, 


Phenix Building, CHICAGO, ILL. 








Master Car Builders’ Standard in every particu 





mbines the greatest obtainable strength 
Adop ed as Standard by Several d simplicity. Only Three Parts. Positive acting 
: gravity lock and positive mechanical opening of 
r S:vere k! 
Leading Railroads After S:ve knuckle, Absolute Central draft. Same movement 
Tests and Long Trials. that raises the lock throws open the knuckle. 


THE BUCKEYE AUTOMATIC CAR COUPLER CO., Columbus, Ohio. 


JOHNSTON CAR COUPLING COMPANY 





204 WALNUT PLACE, PHILADELPHIA, 





i The Lightest, Simp'est and Least Expansive Coupler in the Markel. 


oj MEETS ALL THE REQUIREMENTS OF THE M. C. B. LINES AND TESTS. 
SL LOCKING DEVICE SIMPLE, DURABLE AND EFFECTIVE. 


It Has but Four Parts and Cannot Be Opened by Accident, 





KNUCKLE OPENS AUTOMATICALLY. 
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WwW. S. G. BAKER, President and Treasurer. 
J. PAUL BAKER, Secretary. 


THE BALTIMORE CAR WHEEL COMPANY 


MANUFACTURERS OF 


CHILLED WHEELS OF ALL PATTERNS AND SIZES FOR EVERY SERVICE, AND WITH OR WITHOUT AXLES, 
CAPACITY, 400 WHEELS PER DAY. 


OFFICE AND WORKS: 


—— 


Fulton Junction, Baltimore, Md. 





suoon, ey ALLEN PAPER CAR WH EEL CO. puiiman 






N HH Y 








| 





x ginid a1OTOEp OI 4sBO 


19109 aq pot 
1) “1ayned eyod 


‘Teeq mM Jedeq prepregs 


‘LOBDELL CAR WHEEL 00, WILMINGTON, DEL. 


J. W. DOANE, Treasurer Double Plate, 








"9113 put 


“arnmar ‘nO wn 


*mO FuUNAYS ory} ‘eoyM Joded ¢ ‘oN 





STEEL-TIRED WHEELS 
DICKSON CAR WHEEL CO., 


Manufacturers of all Sizes of ENGENE, TENDER and 





~ayejor 4q preg pus uo quniys Od} "104090 OROAS oyeId O14 





FOR CAR, LOCOMOTIVE 





AND TENDER TRUCKS | 





CAR WW EHREE LS, 










BARR PATENT CONTRACTING CHILL, 


from the celebrated TEXAS CAR-WHEEL IRON. Al! wheels subject to M. C. B. dror 
; test, ** BAH » wheels are ground smooth and true, and the 33-inch 
guaranteed to run 70,000 miles. 


50,000 WHEELS. 
ovusTon. TEs.) 


ANNUAL CAPACITY, 
Office and, works, - 





AMERICAN STANDARD 


STEEL-TIRED WHEELS 


CAST-STEEL WORKS 


Of FRIED. KRUPP, Essen, Germany. 
REPRESENTED BY 


THOMAS PROSSER & SON 
15 Gold Street. New York. 








CUSHION CAR WHEEL 





1-16 INCH WEAR. 


nh 


RECORD 40,000 MILES, 





Simplicity. 
Durability. 
Economy- 
Elasticity. 
Safety. 
Noiseless. 
For Coachés, Locomotives and Tender Trucks on Blevaivu, aiecuric and Street Railroads 


two aes oniy. Centre never removed from axle. ‘Tire renewed in any shop. Cushion 


absorbs al ous or undue stress and thrusts. One half more mileage than any other 
wheel 


SEND FOR CIRCULAR. 


CUSHION CAR MHEEL CO. (oats Pacteco aotuc Omroace. 







vi 


In either the COMLMION or | 


THE KRUPP SYSTEM | 


Also 
OPEN AND 





Single Pilate 





aN Solid Plate 
Hollow Spoke STREET CAR 
WHEELS WHEELS 
B road aoe Nar- Either im the 
EnginestndTon i aie 4 
ders. om Axies. 


CAPACITY. 500 WHEELS PER DAY. 


TAYLORIRON & STEEL CO. 


Successors to ““‘THE TAYLOR IRON WORKS,” 


HIGH BRIDGE, NEW JERSEY, on line of C. R. R. of N. J. 
New YorkK OFFICE: Room 505 CENTRAL BurLpine, Liserty AND West Sts. 








——MANUFACTURERS OF—— 


Steel Tired Car Wheels, Chilled Iron Car Wheels, Car and 
Locomotive Axles, Iron and Steel Forgings. 


PITTSBURGH FORGE AND IRON COMPANY 


CALVIN WELLS, Pres. & Treas. MANUFACTURERS OF F. E, RICHARDSON, Secy. 








MERCHANT IRON, 


Draw -Bars, Links and Follower P‘aves, Railroad F Arch Bars, Splice Bars, 
Track Polte: dee Roda. with Plain or Ureat Hodes All Sires, 
Office: Tenth Street, near Penn Avenue, Pittsburgh, Pa. 


THE 


Standard 
Steel Works, 


MANUFACTURERS OF 


Locomotive and Car-Wheel 


TIRES. 


OFFICE: 220 SOUTH FOURTH ST. 
Philadelphia, Pa. 


LATROBE STEEL WORKS 


MANUFACTURERS OF 


TIRES 


























'FOR LOCOMOTIVE AND CAR WHEELS, 


| Works and Main Office, Latrobe, Pa. 
Branch Office, 251 8. 4th St.. Philadelphia 
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FRANK S. LAYNG, CHAIRMAN Cc. R. KEARNS, SECRETARY AND TREAS 


PICKERING SPRING CO., Limited 


MANUFACTURERS OF 


Railway Springs of Every Description 





on? Fansite abuses PHILADELPHIA 


T19 PHOENIX BUILDING, CHICAGO 








THE WASHBURN CAR-WHEEL COMPANY! THE RAILROAD GAZETTE 


HARTFORD, CONN. has more Railroad Officers as subscribers and readers than ali 








other ratlroad papers combined. ts advertising rates are no 
higher than those of papers having less than half its circulation 


NEW DEPARTURE IN RATCHET DRILLS 


SCcEHuUTTLEeR MEG. CoO. 
FRANK BAKEMAN & CO., 6 Kotunda, Rookery, Chicago, GENERAL AGENTS. 
AVERY & WEST, 4530 Rookery, Chicago, WesTeRN AGeNTs . 


CRUCIBLE 
STREL- TIRED WHEEL’, 


For Parlor and Sleeping Cars, 
Passenger Coaches, Locomo- 
tive and Tender Trucks. 


CAST-IRON CENTRES 


WELDED TO 
Hamme" & Rolled Crucible Steel Tires. ; 
time of any other ratebet 


THE CAYUTA WHEEL AND FOUNDRY CO! without addition- 5 
AND SAYRE STEAM FORCE al tabor. The drill is 


mae. fos strong, durable and 


easily operated, the “=m 
WHEELS ype 
AND 










The movement of the 
handle in either direc- 
tion causes a continu- 
ous drilling, thus doing 
the work in h If the 











completely protected 
from dust and weather. 


"HANDLING RAILWAY SUPPLIES.” 


An exhaustive treatise on the purchase, receipt, inspection, storage, disbursement and uec 
of railway material. Also a pamphiet on the 


“REQUISITIONS OF RAILWAYS,” 


Se * ” 4 Kw bracing rules and regulations intended to prevent excessive purchases or the accumulation 





es 
sats -s — of undue stores either at a shop or upon a4 line as a whole. These books do not treat of accounts, 
tor LL, ,comotives, Tenders, Passenger and Freight Cars | but of the principles oes must be obs wved te a company in order to prevent improper prac 
-e, extravagance and waste in its material accounts, 
_ RAILROAD CASTINGS AND HEAVY FORGINGS. ees “The book and pamphlet ras J .. $2.50 
HOWARD ELMER, Pres. FE. LYFORD Treas. M. C. CHAPMAN. Supt. By MARSHALE M. KIRKMAN. 
SAYRH PA. Published and for Sale by THE RAILROAD GAZETTE, 73 Broadway, N. ¥. 











The Coming Joint for Steam Railroads, 
ix sc LEST ant CAE STE Save. | BNO Rail Joint Co., 


By its use the rail is made as 
strong at the joint as it is at the 
centre of the rail as it lies in 


= NEWARK, N. J 


It issimple and easily applied, 








rms 


and has always given satisfac- 


tory results. 


YArSILYX J) 
UMMC" MMMM 





It is the safest joint to use, 


and cheaper in the long run 


emerged | > BOOKS THAT SHOULD BE IN THE | 
a HANDS OF EVERY RAILROAD MAN: 


rerenran m meTD evar a aioe | Catechism of the Locomotive, by Forney. 
CONTINUOUS RADL JOINT COMPANY OF AMERICA, Train Wire, by Anderson. 


Broad and Market Sts., Newark, N. J. Block Signaling by Adams 
HE JERSEY CITY WHEEL FOUNDRY AND MACHINE WORKS t © deny 


HIGH GRADE CHILLED CAR Wh EELS | RAILROAD GAZETTE, 73 Broadway, New York. 


THE STANDARD COMBINATION TIE PLATE AND BRACE 


POSSESSES THE FOLLOWING MERITS: 


it prevents absolutely the canting of the rail into the tie, thereby greatly increasing the life of the tie. 

it prevents the rails from spreading or capting over and wearing one side only. 

lhe combination of the brace and plate obviates the ne@essity of spiking the rail and brace separately, thereby saving two spikes and securing the service of 
the inside spike for holding thé tail; it also prevents the rail from working up and down, and laterally, thus making it impossible to wear the neck of the spike. 
{ The plate and brace being made of matieabie iron, is oe indestructible, Sy: Saige 

[he tie plate and brace is especially useful for curves and guard rails, and also on bridges, whether the rail is laid on ties or on stringers. A tie plate without a 

ce will not save the head of the spike. A brace without a tie plate will not save the tie, and in a short time the rai! will wear into the tie. 


P. O. Box 288, PHILADELPHIA, PA. WILLIAM H. PHILLIPS. 


THE ANDRESS PAINT COLOR COMPANY: 


RERS ‘i 


PAI LWAY MARINE PAINTS 


L - 








A sated mee 7 ET Ae 
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FONTAINE CONTINUOUS RAIL CROSSING 


(For. Description SEE RAILROAD GAZETTE OF Dec. 18, 1891 

















THE MOST ECONOMICAL. ABSOLUTE SAFETY. 
HIGH RATE OF SPEED WITHOUT ANY JAR. 


CHICAGO OFFICE: NEW YORK OFFICE: 


Room 320, Home Insurance Office, 205 La Salle Street.' Room 615, Mutual Life Building, 32 Nassau Street. 


WORKS AND MAIN OFFICE: 


FONTAINE CROSSING CO., DETROIT, MICH. 


R. B. FF. PEIRCE, Presiaent and General Manager, 


THE NATIONAL ELECTRIC HEADLIGHT COMPANY, 


Ly a c : : 
INDIANAPOLIS, IND. 
The only powerful headlight for locomotives that has stood the test of extensive use , 
The National Headl it is now in operation on ten roads, among which are: the Vandalia, the Cincinnati, Hamilton & Dayton; the Indianapolis, Decatur & Western, 
he Queen & Crescent Koute, the Monon, and the Cnicago & Eastern Liinois. Every enginsman,who has been behind one of these lights is enthusiastic in its praise. 








The National Electric Headlight is advantageously used on passenger and freight trains, on double and single track. It renders any obstacle plainly visible at sufficient distance 


to stop a train, even when running at the highest rate of speed. An object like a horse or a cow can be agen half a mile, and a car or a larger object can be seen one mile or more. An engine 
rounding a curve lights up the surrounding country to such an extent that there is little possibility of a collision. In other words, it makes daylight for the engineman for sufficient distance 
ahead to enable him to prevent collisions and derailments. 


The National Electric Headlight is an arc light of 2,000 candle power, placed in an ordinary case of the usual style, with the ordinary reflector. It is run by a small dynamo placed 
immediately behind the light, which is supplied with steam => yipe from the cab. The engineman from his seat can instantly shut off or 'urn on the steam, and thus extinguish or relight the 
D 


lamp, as desired. Three years unvarying success in use. for detailed testimony, full descriptionan terms. Trial headlights furnished. 


RAMAPO IRON WORKS 


HILLBURN ROCKLAND COUNTY, N. Y. 
MANUFACTURERS OF 
Switches, Automatic Safety Switch Stands, Yoked Frogs 
Bolted Plate and Spring Rail Frogs, Automatic 
Distant Signals Interlocked with Switches, 
Crossings of Every Description. 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT 








Automatic Stand, Showing 
Position of Parts while 
being Thrown Au- 
tomatically by 
Train. 


Automatic Stand, Showing Position 
of Parts while being Thrown 
by Hand. 





RAMAPO w YOEED FROG.” 


Ramapo Wheel & Foundry Company 


MANUFACTURED 


CHILLED IRON CAR WHEELS |Snow’s Rigid Steel-Tired Wheels. 


FROM SPECIAL QUALITY CHARCOAL IRON WITH TIRES HAVING ANNULAR WEBS. 
vOR - |BOLTED--WITH WROUCHT-IRON PLATES, CAST-IRON CENTRE 
Drawing Room and Sleeping Coaches, Lo- AND INTERCHANGEABLE HUB. 


comotives, Tenders and Passenger 
and Freight Cars. 


Congdon Brake Shoe. Raoul Journal Box. 


/ RRAKE SHOES « 2 sy BOLTLESS--WITH CAST-IRON DOUBLE PLATE OR SPOKE CENTRE 





AND WEDCE-SHAPED RETAINING RING. 


Ay ; CONGDON BRAKE SHOE CO 
S 





KC 
eS 


Both of these Wheels can be Be-tired in any Ordinary Machine Shop 


OFFICE AND WORKS, RAMAPO, N, Y 
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DON’T MAKE MISTAKES, | 
but patronize the Electric Lighted, Steam 
Heated Vestibuled Trains of the 


Chicago, Milwaukee & St. Paul Railway. 





_—— - 












ap”, 
BA iy 
% 

t 4 
+d 





wail, 

rhrough cars between c bicago and t eruata 
Oregovyvia ot. Paul & Nor. Pac. K.P. ead 
threugh cars between Chicago and Denver, 
Colo., via Omahiand the B.& M. KR. R. For 
further~particulars apply to nearest Ticket 
Agent or address GEO. H. HEAFFORND, 

Gen’'l Pass'r Ag't, Cutcaeo, ILL, 








between © 4 iCACO and 


New Work. Boston and the East. 


NEW YORK & NEW ENGLAND R. B. 
New York and Boston Trains 


ve either city....... 12:00 m 
. at termini......... 6:30 p. m. 








TICKET OFFICES: 


Grand Central Station, New York; 322 Wash 

ington Street, Boston 
» Op. n rhe “ White Train.”—Rune daily, 
including Sundays. 


Parlor and Dining Cars 


TRAVEL. VIA THE 








P. 8. EUSTIS, Gen. P=: 


> and Ticket Agent 
Curcaeo, ILL. 





Of steel track in Illinois, lowa, | 
Wisconsin, Michigan, Minnesota, 
Nebraska, Dakota and Wyoming, 
penetrates the Ayricultural, Mining 
and Commercial Centres of the 
WEST -« NORTHWEST 

The Unrivaled Equipment of the 
Line embraces Sumptuous Dining 
Cars, New Wagner and Pullman 
Sieepers, Supurb day Coaches and 


FAST VESTIBULED TRAINS 


Running direct between Chicago, 
St. Paul and Minneapolis, Council 
Bluffs and Omaha, connecting for 
Portland, Denver, San Francisco 
and all Pacific Coast Points. 


ONLY L LINE TO THE BLACK HILLS 


ets, Rates. haps, Trme Tabies and 
“an Pfator mation, apply to any Ticket Agent o 
address the Passenger Agent, Chicagy, Lib 


i, M. WHITMAN. H. 0. WICKER. W. A. THPAUL. 
Gevera! Wan. ‘Trefle Men a. P.aP 4. 


SPRINGFIELD. LINE” 


Limited Trains 


BOSTON and ‘NEW YOhK 
12:00 NOON DUE 5:40 P. M. 


& Hours and 40 Minutes. 





The equipment of above trains will consist 
of baggage car, drawing room smoking car 
and two drawing room cars. 


-_ 
FARE 86.00: 
Including seat in drawing room car. 
Tickets will not be sold beyond the seating 
capacity of the train. 


A. 8. HANSON, 
General Pass. Agent. 


SOLID TRAINS 70 OMAHA 


Vestibuled, electric lighted and steam heated, 
with the finest Dining, Sleeping and Reclining 
Chair Car service in the world, via the 
“Chicago & Omaha Short Line” of the Chicago, 
Milwaukee & St. Paul Railway. Double daily 
train service, with no transfer at Council 
Bluffs as heretofore. Apply to nearest coupon 
ticket agent for tickets and further infor- 
mation, or address 


GEO, H. HEAFFORD, 
Gen'l Pass. Agent. 
Chicago, M1. 











— 


MIs 


fries LW AY To Texas and the Southwest. 





4 DAILY aes 4 


Sik ete Te 
THE 
EQUIEPED 


IRON MOUNTAIN ROUTE. 3 DAILY —. 3. 
The Shortest and 


of M with only one c 
ONLY ONE CH OFCARS 8ST. LO 
8. H. H, C 
ist V.-Pres. & 


“TO. PURBLO ASD _DERV RK 
BUFFET SLEEPING CARS. 


Line to the City 
TO SA asc, 
H. C. TOWNSEND. 
Genl. Passer. and Ticket Agen 





PENNSYLVANIA RAILROAD. 


GREAT TRUNK LINE AND UNITED STATES MAIL ROUTE. 
BEST CONSTRUCTED AND MOST COMPLETELY EQUIPPED 
RAILWAY IN AMERICA. 


Connecting all the principal cities om 


sissippi Valley and on the Great Lakes. Through trains with Pullman 
Vestibule Cars attached, between New York, Philadelphia, Washington and 
Baitimore and Chicago, St. Louis, Cincinnati and Leutevilie. 


Baguage Checked to Destination. 
Yor tickets, palace and parler car 
Offices of the company: No, 206 Lape 
and 944 Broatiway, and Desbrosses 
‘hestnut street, and Broad Street Seation, 
treets, Union Station and Northern Cen 


Rail 
Thirteenth street and Pennsylvania avenue, and eerie 


Washington City. 
CHAS, E, PUGH, General Manager, 









‘THE 


the Atiantic coast with those in the Mis- 


Potomac Railroad Station, 


SOLID TRAINS 


—BET W EEN— 


NEW YORK #» CHICAGO, 


Via Chantangua Lake or Niagara Falls. 


An Enchanting Panorama of Mountains 
Forests and Streams. 


PULLMAN CARS 


Between New York and Rochester, Buffalo 
winggee Falis, Toronto, Chauteuqua Lake, 
leveland, Cincinnati and Chicago. 





1. ROBERTS, Gen’! Pass. Agt. 


Short and Direct Through Car Line 


CINCINNATI, INDIANAPOLIS AND CHICAGO. 


Private Compartment Buffet ooptag C Cars, Standard Wagner Palace Slee sping Cars and 
Rlegant Reclining Chair Cars on Night ins; Luxurious Parlor aud Cafe Dining Cars on Day 


THE SOUTHWESTERN LIMITED, 
FROM 8ST. LOUIS, INDIANAPOLIS AND CINCINNATI 
TO NEW YORK AND BOSTON, 


finest train in America, and vides the best and quic kest service ever offered between 
thaest and th he West, landing paceengers in the heart of New York City without ferry trans- 


fer. 
OSCAR G, MURRAY, Traffic Manager, D.B. MARTIN, Gen. Pass. Agt., 


CINCINNATL 0. 


CHICACO &* ALTON RAILROAD. 


Ladies Palace Day Oars and Palace Reclining Chair Cars Free of Extra 
Charge, Pullman Palace Buffet Compartment Sleeping Cars, 
and Palace Dining Cars. 


PULLMAN VESTIBULED TRAINS 
Free of Extra Charge, and no Change of Cars of any Class Between 
GHICAGO AND KANSAS CITY, CHICAGO AND DENVER 
CHICAGO AND ST. LOUIS, and ST. LOUIS AND KANSAS CITY. 


Pioneer Pullman Palace Sleeping Car, Palace Dining Car, and 
Free Palace Reclining Chair Car Line. 
JAMES CHARLTON, General Passenger and Ticket Agent, 
210 Dearborn Street, Corner Adams Street. CHICAGO, ILL 


NEW YORK CENTRAL & HUDSON RIVER R.R. 


THE GREAT FOUBR-TRACK TRUNE LINE OF AMERICA. 


Au ey oortwe at and depart from Grand Central Station, Fourth 
and 42d Street, New Work. the very centre of the city. 


THE DIRECT LINE BETWEEN NEW YORK AND NIAGARA FALLS 


Wagner Palace Sleeping and Drawing-Reom Cars on all throneh trains. 
JOHN M. TUUCEY, GEO. H. DANIELS, 
General Manager. Genera! Passenger Agen. 


ILLINOIS CENTRAL RAILROAD. 


Through Line of Free Beclining Chair Cars and Pullmen 
Palace Sicepers between Chicago and St. Louis. Direct 
Connection in Union Depot forall points diverging 


The SHORTEST ROUTE from CHICAGO to CAIRO, MEMPHIS 
N&W ORLEANS, making DIRECT CONNECTION for LITT! kK 
—_ HOT fie on FT. ORTH and ALL POINTS in ARKAN 

TEXAS: ante NASHV ILLE. CHATTANOOGA, VICKSBURG, 
Mu POINTS SOUTH and SOUTHEAST. 
Through Train of Free Reclining Chair Cars and Pullman 'Palace Sleepers 
between Chicago and Springfield. 
Te SHORTEST and MOST DIRKHCT ROUTE from CHICAGO to ROCK FORD, DUBUQU KF, 
WATERLOO, CEDAR FAL SIOUX CITY, SHELDON, ROCK RAPIDs and SIOUX 

FA making DIRECT CONNECTION at SIC''X CITY with UNION PACIFIC RAILWAY 

for Ale POINTS in NEBRASKA, COLORADO, UTan, WYOMING and THE PAC IF 

co 
‘or Tickets, Rates and all information apply to any Coupon Ticket Agent m the United 

Statés sr a, or address 

T. J. HUDSON, Traffic Manager. 





















MOBILE, and 


A. H. HANSON, General Passenger Agen 


General Freight Department. 
THROUGH LINE WITHOUT TRANSFER OF FREIGHT 


To principal points in Illinois, the West and Northwest: 
also to New Orleans, Memphis and points in tne 
South, Southeast, Texas and Mexico. 


HORACE 7c General Freight Agent, 
Chicago. Il 


THE GREATEST THROUGH CAR LINE 


BETWEEN THE EAST AND WEST. 


er Sleeping, Beswing Room and Private Compartment Cars between 
new ork, Boston, Albany, Buffalo, Cleveland, Toledo, Chicago, Cincinnati and 
intermediate cities. 
Route of the New York and Chicago Limited, Boston and Chicago Special and 
U. 8. Fast Mails. 


ONLY DOUBLE-TRACK LINE TO WORLD'S FAIR. 
W. H. CANNILFF, Gen. Supt., Cleveland, O. A. J. SMITH, G. P. & T. A 


THE FINEST ON EARTH. —The Cincinnati, Hamilton & Dayton. R.K 
is the only line running Pullman s Perfected Vestibule Trains, with chair 
parlor, sleeping and dining-car service between Cincinnati, Indianapolis 
and Chicago, and is the only line running through reelining-chair ears 
between Cincinnati, Keokuk and Springs Id. Ill., and combination chair 
and sleeping-car Cincinnati to Peoria, Il... and the Only DIRECT LINE 
] Seiwecs Ccinnat ison, Lima, Toledo, Detroit, the Lake Regions and 
: The road is one of che oldest in the State of Ohio and the onl; 

Mt fee entaringy Cincinnati over 25 miles of double track, and from its past 
peoere oan eee Se on kD pod speed. ae and safety. Tick 

ote on sale every w see that theyread C. either in or out of Cincinnati, Indian 

apolis or Toledo. OM McCORMICK, Gen. Pasa, and Tkt. Agent. 


























_. Hoosae Tunnel Route | Machinery for Coaling Locomotives. 


FITCHBURG RAILROAD. Before you forget it, send for Catalogue 
0. oO 


line between the Kast and West. Sleep 
Cc. W. HUNT CO, 





J. R. WOOD, General Passenger Agent, 





4. R. WATSON, 
Passenger Agent. 


and drawing-room cars on all express 
General 45 BROADWAY, NEW YORK. 
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AJAX BEARINGS DUN | GET HOT. 





AJAX METAL CO. 
Philadelphia, Pa 
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LIMA MACE aaa 


_LIMA, O., U.S. A.., 














SOLE MANUFACTURERS OF THE 





Bu iit of h from 7 tons up to 90 to: 
and are ly saan 5d for ote og hee gs Sol 
there > bee — rades Jn... > arp curves. 7 loc 
— tives sare ai 8 ing 8 _ on Grades of 944 per 
t., anc 


essf 
f 100 fee adiu Ve also build 


Standard Types of Light Locomotives, 
Mining Cars of all Kinds, 
CAR EELS AND AXLES. 


Write for Particulars. 








WOOTTEN LOCOMOTIVE 


MECHANICAL AND ELECTRIC 


INTERLOCKING AND BLOCK SIGNAL SYSTEMS, 


Every Variety of Track Supplies. Heavy Tools. 
MACHINISTS AND MANUFACTURERS. 


THE WHARTON RAILROAD SWITCH CO. 


{25 South Fourth Street, Philadelphia, Pa. 





r 3 . 2 < - =f 
> , ‘ > ual = 
: POR TLAN 


FRANKLIN C. PAYSON, Presider t. JAMES E. GREENSM 


LOCOMOTIVES 0 CARS, 


D, MAIN 


ITH, Genera 1 = sll BYRON D. VERRILL, Tre 





H.K. PORTER & CO 
Pittsburgh, Pa. 


LIGHT LOCOMOTIVES 


And Noltseless Street Motors, 


And for all gauges of track. A} 
work steei fitted and in meswcnonas- 
able. Duplicate parts kept in stoc 








a teaeptet Catalogue mailed on — i 
‘This cutc ~oitie* weekly, 


FALLS mmLee sAYB0LT i 








CUYAHOGA FALLS, O. 
Rolled Hollow Stayaolts Ars Stranger alld os tha Dr led Anes. 


Mandrel rolled from the finest charcoal iron. bn . frou 
hole required from 4% to in a Let u poli 


A set for one firebox will convince you of their merits 


IMPROVED LOCOMOTIVE STEAM GAUGE 


SPRINGS MADE FROM 


. Special Seamless Drawn Tubing 


\ Whe ONLY Locomotive Steam Gauge made 
where the Movement, Springs and 
all Moving Parts are De- 
tached from the Back 
of the Case. 


i Case Fitted with our Patent Elastic Packing w Preveni 
Dust and Moisture from Entering Gauge. 


The Ashcroft Mfg, Co. 


Office, 11] Liberty Street, New York City. 


ized 


asamp sle nachna ote pri 








Bridgeport, Conn. 


Factory, 








FULLER BROTHERS & CO 


139 GREENWICH STREET, NEW YORK, 
SOLE AGENTS FOR 


DOVER IRON CO. OF NEW JERSEY. 


BOILER RIVETS, BRACE JAWS, STAY BOLT Ron 


NUTS, BOLTS Al AND WASHERS. 


4) uniform reliability 














) RHODE ISLAND TOOL 60. 


Cold Punched Square and Hexagon Nuts. 


(Chamfered and Trimmed with Drilled Holes). 








Finished Case-Hardened Hexagon Nuts. 
Engineers’ Steel Wrenches, 
Machine Bolts, 

Rough and Milled Studs, 

Cap and Set Screws, 

Turn Buckles, 

Drop Forgings to Order, 


PROVIDENCE, RHODE ISLAND. 


RICHARDSON & ALLEN-RICHARDSON 
BALANCED SLIDE VALVES. 


NEW PATENT APRIL, 1891. 


6,000 Locomotives Equipped. In use on 175 Railroads. 


MANUFACTURED ONLY BY 


M. C. HAMMETT, 


SUCCESSOR TO 
FSTATE OF F. W. RICHARDSON. TROY. WN. Y. 


TUBULAR — BEARINGS 


Enable railway cars to. Le a rt rn - but one-tenth omy ) pe ae oy sotmees aaa ordinary 
brasses, “Thirty i pee oal saving realiz ye ith tra ore cars. Journal 
beats ing © entirely e foe with ry removing the To st ot 5 br ic. ation practically 
not hing, and ev very bear! ring gu uaranteed to yie Jd 200,000 miles of ce, Great eccpomy nea 





























THE MENEELY BEARING COMPANY, West Trov N.Y. 
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~ THOMAS PROSSER & SON 
16 Gold Street, New York. 
BALDWIN LOCOMOTIVE WORKS, 
ESTABLISHED i831. 


ANNUAL CAPACITY, 1,000. 











And la 


»comotives adapted to every variety of service, and built accurately to standard 
Like parts of different engines of same class perfectly interchange- 
Gauge Locomotives; Mine Locomotives by Steam or Compressed 
s; Furnace Locomotives: Noiseless Motors for Street Railways, etc 


BURNHAM, WILLIAMS & CO., Proprietors, PHILADELPHIA, PA. 


gauges anc t 
able. Broad and Narrow 


Air; Plantation la 


emplates, 


,comotive 





ESTABLISHED IW 1865. 


Richmond Locomotive & Machine Works, 


RICHMOND, VA. 


~ Builders of LOCOMOTIVES for all classes of vee to standard 
designs and specifications. 


DICKSON MANUFACTURING CO. 


BUILDERS OF 


Standard and Narrow-Cauge 


LOCOMOTIVES. 


Scranton. Pa. 


WM. H. PERKINS, Secretary and Treasurer. 
JOHN DEVINE, Superintendent. 








JAS. P. DICKSON, President 
SIDNEY BROADBENT, Gen’i Supt. 





Epwarp Ex.is, Prest,. Walter MoQu«sx, V.-Pres. Wa. D. Eris, Treas. Avscet J. Prrem, Supt, 


SCHENECTADY LOCOMOTIVE WORKS, 


Schenectady, N. 





LOCOMOTIVES OF STANDARD DESIGN FOR ALL CLASSES OF SERVICE 


Or from. Designs eam» by gen ——— 
ANNUAL CAPACITY, 


HENDRICKS BROS. 


BELLEVILLE COPPER ROLLING MILLS, 
49 CLIFF STREET, NEW YORK 


MANUFACTURERS OF 
tve OU 


O SHEATHING. COPPER FURNACE. Uv 


COPPER WIRE AND RIVETS. | 


O woe eri et etna tes, ev. 








oO 


Lil eraziers, 


LOCOMO- Oo} 
O sort. 





KRUPP’S STEEL TIRES 


la ee Att A? hn) BAR 4b da 2 
ROGERS LOCOMOTIVE & MACHINE WORKS 





COPPER 





On Locomotive Driving Wheels. 
GIVE THE BEST RESULTS 
For Every Variety of Service. 


PATERSON, N. J.; NEW YORK OFFICE, 44 EXCHANGE PLACE, 





MANUFACTURERS OF 


Locomotive fe Engines and Tenders and ther et Railroad. Machinery 


Joun HAV IRON, Secretary { Paterson, N. J. vs Exchange Place. Kew Yor’ 
a Alle WELLS. Superintendent. 


COMPOUND LOCOMOTIVES 


PATENT AUTOMATIC INTERCEPTING AND STARTING VALVE. 





The best results of COMPOUNDING LOCOMOTIVES have been obtained by the use of the 
Worsdell, VonBorries & Lapage’s Syst 
orsdell, VonBorries & Lapage’s System, 
LICENSE to build Locomotives granted under the Patents of 


WORSDELL, VON BORRIES 4x0 LAPAGE. 


We are p appeased to furnish Railroad Officers and Locomotive Builders with full particulars 
showing the Economy of the COMPOUND, together with working drawings, etc. 


ADDRESS CORRESPONDENCE TO 


G. -L. FOWLER, 53 Broadway, NEW YORK. 


TAITE & CARLTON, 63 Queen Victoria St.. London, Eng. 





COOKE LOCOMOTIVE & MACHINE CO. **i"s°" 


(Formerly Danforth Locomotive 


& Machine Co.) 






JOHN & OCUOKSK, President & Gen. Man. 
W. COOKE, Vice-President. } 
wM. BERDAN, Sec'y & Treas, 


PITTSBURGH 1,000 


Parengom, 45 BROADWAY. 
H. A. ALLEN, Agent, 


Wivols Ba & CAR WORKS 





BURG 


J - ‘ ye 
MANUFACTURERS O 
Lo ENGINES FOR BROAD OR NARROW GAUGE ROADS. 


From or specifications, to suit 
Tanks, a or ion Boilers a —F at Short Notice’ 
0 A. STEWART. D. A. WIG AN. Supt. WILSON MILLER. Sec. and Treas, 


BROOKS LOCOMOTIVE WORKS, DUNKIRK, N. \. 









Designers and Builders of Strictly High-Class Locomotive Engines for any sequived Ss serv 
M. L, Hinman, Pres. & Treas. RB. J, Gross, V-Pres. T. M, Heauembourg, Seo. 


FULL = i Bupt. H. Tandy, Asst, Supt, 
CENTR! TOW 
EXCAVATOR. 


MANUFACTURED BY THE 


JULL MF’G.CO. 


, 88 MONTAGUE ST. 
BROOKLYN, N.Y. 
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THE KING BRIDGE COMPANY. 


Iron and Steel Bridges, Cirders, 


Turntables, Buildings, Eye Bars, 


Elevated Railroads and Structural Work of all kinds. 


OFFICE AND WORKS: CLEVELAND, OHIO. 
CAPACITY, 


CHICAGO OFFICE: 
NEW YORK OFFICE: 


1505-1107 ROOKERY BUILDING. 
WELLES BUILDING, 16 BROADWAY 


20,000 TONS PER ANNUM. 





BOSTON BRIDGE WORKS 


0. H. ANDREWS Proprietor. 


70 KILBY ST., BOSTON, MASS. 





DESIGNERS AND BUILDERS OF 
Aailroad bridges and Heavy Wrought lron Structural Work 


SuCneon WROUGHT IRON TURNTABLES A SPECIALTY. 
orks on Grand Junction Railroad 


MO, VALLEY BRIDGE & |RON WORKS 


LEAVENWORTH, KAN, 


A. J, TOLLOCK 


Proprietor. 





eS ee AND BUILDER 


Wrought = Steel, Howe | 
Truss and Combinat'on 
Didgen, Turn Tables, 

Draw Spans, Roof 
Trusses, Piers 
Substructures 
Foundations, 
Etc., Etc. 


THE MT. VERNON BRIDGE CO., MT. VERNON, 0. 











IRON and STEEL BRIDGES, BUILDINGS,: Etc. 


PATERSON Be. 3.Passaic Rolling Mill Co. Aldrich Court, 42 Brondwas 
- Sag BUILDERS. 


Wik i ih ‘it 


XIV Yi 
IN ‘NN x Ni sa tH 





o Za Lace. & Western Ky.—Ere Crossing at Buffalo. 
Wrought tron Raliroad “2 Highway Gridges, Turn Tables & Roofs 
All made from the best material of our own manufacture. Manufacturers of all kinds of Iron 
and lron Work oe, 7% es and Buildin my lans and peimates furnish 
WATTS COOKE, Pres. AYERWEATHER, Treas. . H. BLAKELRY, Chf. Engr 








oo. Xaeees i GRIMES, 


Vice-Prest. 


ELMIRA BRIDGE COMPANY, 


CG.1MITED) 
ENGINEERS AND MANUFACTURERS. 


Steel & Iron Bridges, Roofs & Turntables 


ELMIRA, WN. Y. 


OFFICEJAND WORKS: NEW YORK OFFICE: 


w anny iy XHURST, w. , %.- ps 








B-rwthen Nw. WY. is Bromaway- 


~ _§, W. FRESCOLN, 


ENGINEER AND CONTRACTOR, 


WORLD BUILDINC, NEW YORK CITY, 
——DESIGNS AND BUILDS—— 


— Viaducts, Iron and Steel Structures, Rail- 
roads, Pneumatic Foundations, Harbor Works. 


New Revised Edition of+ Car-Builders’ Dictiona y: 
THE RAILROAD GAZETTE, 73 Broadway. New Vork. 




















THE BERLIN IRON BRIDGE 00., 


Iron Bridges, lron Buildings, !ron Roofs. 


CHAS. M,. JARVIS, Prest. and Chf Engr 
F L. WILCOX, Treas 


BURR K. FIELD, Vice-Pres. 
GEO. H. SAGE, Secy. 


OFFICE AND WORKS: No. | RAILROAD AVENUE, EAST BERLIN, CONN. 





SEND FOR OUR ILLUSTRATED CATALOGUE. 
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UNION BRIDGE CO. 


C. S. MAURICE, EDMUND HAYES C, MACDONALD. 
Civil Engineers 


AND 


\7 

ZN 

S| Constructors of Iron and Steel Bridges, Viaducts, Roofs, 
yaa Elevated Railroads, Marine Piers, etc. 





Nr Wie Seabee lt 


No. | Broadway, New York. 

OFFICES: } 24 Hayen Building, Buffalo, N. Y. 
Athens, Bradford & Pa. 

WORES, ATHENS, PA. 


“4 


oat 


=). 
-_ > 











ENGINEERS AND CONTRACTORS 
Address 240 Eleventh Street, Jersey City. 


rae 
ob 


J. F, ANDERSON, ANDERSON &z BARE C.C. BARK 






goal. 





XL Tn A RTO TGIV AAA ON ACK IUGR Y 
PTT TTY BAYT X DMO. 
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ATCHRAEALAYA BRIDGE, TEXAS PACIFIO RAILWAY 


Pneumatic Work, Deep Foundations and Tunneling in Soft Materials Specialties & 


















Control the Patents for the Automatic Dredge and the Anderson System of Tunneling. OAS Scot 
THE PH@NIX BRIDGE CO., PHENIXVILLE BRIDGE WORK 8 , 410 Walnut St., Phita. 
O fiices: < ) a9 William St., New York 
Successors to Clarke, Reeves & Co. | Pheenixville.Pa. 
NGINEERS AN | ee Stet _ 
Mee” Bridges, Vian, Boos, Tink Tale, i = Seen a 
SPECIALTIES: alk 1, WORK DONE 


Accurate Workmanship ; Or RO ROM ORE 
the use of Double-Refined TO FINISHED 
Iron; no welds; Phconix 
Upper-chords and Posts; 
the best form of Strut 





” p ILL BRIDGE, known. le : : - 
DAVID REEVES. President. ADOLPHUS BONZANO. Vice-Pres. and Chief Eng’r. WILLIAM H. REEVES, Gen. Supt. 


A. & P. ROBERTS & COMPANY. 


PENCOYD IRON WORKS /Paycorp Brice & GONSTROGTION COMPANY 
Wrought Iron and Open Hearth Steel,|sripaes, viabucTs, TURN TABLES, Etc. 


OFFICE: 261 8S. 4th Street, PHILADELPHIA, Pa. WORKS, PENCOYD, PA. 


THE POTTSVILLE BRIDGE COMPANY, 


DESIGNERS AND BUILDERS OF 


BRIDGES, VIADUCTsS, ROOFS, HTC. 
Office: No. 226 South Fourth Street, Philadelphia, Pa. Works: Pottsville, Pa 


KEYSTONE BRIDGE CO. 


GENERAL OFFiIcE AND Works, PirtspurGu, Pa. 


FRANK T. DAVIS, Treasurer. 























































































































WesTERN OrFice, 205 LaSatie St., Cuicaco, ILL Eastern Orrice, 46 Wau St., New York. 
ee 2 
- e 
menroun Gh WwEsTERNA. 7? Peer A rerpee Sr ES es Sa ——— oe =F ncc Mook Baibce Works, 
oom Onto RIVER. ~ » a pe LPmevenen. 
304-0 =< 260- 














SHIFFLER BRIDGE COMPANY, 


DESIGNERS AND MANUFACTURERS OF 


Railway’ Bridges, Viaducts, Train Sheds, Girders, Roof Trusses, Iron Buildings, Etc. 
Office and Works: 48th STREET and A. V. R. R., PITTSBURGH, PA. 


| THE PITTSBURGH BRIDGE CO. 


WESTERN OFFICE: 1108 OWINGS BUILDING, CHICAGO. 


WwW. W. CURTIS, Western Hepresentative. 

















CHICACO BRIDCE & IRON CO| 


443 Rookery Building, CHICAGO, ILL. 
Works: 105 & 106 St«., Rock Island & Panhandle Raltircad. 
Successors to Kansas City Bridge & Iren Co., Kansas City, Mo.; \‘orac¢E. Hortun 
Rochester, Minn. 


METALS for STRUCTURES. 
CONTRACTORS AND BUILDERS 


Steel, Iron and Combination Bridges. Masonry and Meta: Substructures. 
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San Francisce Bridge Co..s Suction Dredge Working tor U. 8. Gov., Gukiand, Cal., Dis: hareisg through 5,700 tt. Pipe. 
WILL DIG AND PUT ASHORE ANY MATERIAL, ROCK EXCEPTED, 


Machines at Work at Boston, Mass., Oakland, Cal., and Honolulu, Hawaiian Islands. 


Patent = xeavalor, ESTABLISHED 1877. INCORPORATED 18838. CAPITAL (PAID UP) $250,000. 


=" SAN FRANCISCO BRIDGE COMPANY. 


pleting at on oper ‘ati n 
J. McMULLEN, Pres. . W. CATT, C. E., Vice-Pres. A a SI, Chief Engineer. 
J. M. TAYLOR, Sec, and Treas. a 8. ; WOODS, Engineer. . LOCKWOOD, Ene’r. 


f World Building, New York, N. Y: 
\ San Francisco, Cal., Seattle, Wash. 


CIVIL ENGINEERS AND CONTRACTORS. 


SPECIALTIES: Machinery for Economical Excavation of Canals; for Suction Dredg- 
ing; for Filling and Reclamation of Low Lands. 


CORRESPONDENCE SOLICITED. 


‘EL EG PHILADELPHIA BRIDGE Wor 


ia A. Corropg. Ouse River Bripez aT Beaver, Pa.—CHANNEL SPan be Freer. Francis H. SaYLor. 


OFFICES: 





fi ANAT 


R, Civil Engineers and Bridge Builders, design and construct iron Wooden and Combination Bridges, Roofs 
COFRODE & & SAYLO Locomotive Turn-Tables etc. Office: No. 257 South Fourth Street, Philadeiphia. 


NATIONAL PAINT WORKS, 


WILLIAMSPORT, PA. 


-—THE ONLY MANUFACTURERS OF—— 


ELLIOTT’S ASPHALTUM PAINTS, 


IN ALL COLORS. MIXED READY FOR USE. 


THE RECOGNIZED STANDARD FOR QUAILITYY. 
SALES IN 1879,"1,000 BARRELS. SALES IN 1889, OVER 10,000 BARRELS. 





POUGHKEEPSIE BRIDGE, BUILT BY UNION BRIDGE CO., PAINTED WITH ELLIOTT’S ASPHALTUM, NO. 31. 


In the preparation of our paints we use only tc very bas: Laad, Zinc, Minerals, Coloring Materials and Cruie Asphaltum, ground inand thinned with 
PURE LINSEED OIL. . 
RE NOT AFFECTED BY THE GASES AND ACIDS RESULTING FROM COMBUSTION OF COAL. 
WORK FREELY AND EVENLY WITH A FINISH EQUAL TO THAT OF VARNISHED WORK. 
ARE CHEAPERIIAND AS DURABLE AS ANY FIRST CLASS PAINT IN THE MARKET. 
A NON-CONDUCTOR OF HEAT AND WILL STAND 300 DECREES. 


Ten Yeara’ practical exp2rience with our Paints has rasultei in their us2 and adoptioa as the standard for quality by nearly all of the leading rail- 
roais of the coaatry, Bridga Baildacs, Iroa Works, Cor Works, and corporation trads generally. 
Are Unsurpassed for Dapots, Freight Cars, Bri ig2s (woo or iron), Tin or [ron Ro>fs, Water Tauks, Houses, Barns, Vessels, etc., etc. 
To show the popalarity of oar goois, wa mation a few of our customers and a few large stracturas psintei with our Paint : 
Central Viaduct, Cleveland, O. Union Bridge Co. Bowen & Maine R. R. Chi., Bur. & Quincy R. R. 
NYC. & St. R. R. Viaduct, Cleve..O., Paseaix Bridze Co. N. Y., N. H, & Hartford R. R. Louisville & neavurs R. R. 
New C. O. R. R. Bridze, Cincinna* +i, O. Keystone Bri: Age Co. Pecabpiabe R. R. Ohio & 5 oat .R, 
Poughkeepsie Bridge. Eige Moor Bridge Works. Richmond & Danville R. R. Col., H. & Tol. R. R. 
New London Draw Bridge. | Pencoyd [ron Works. Atlantic Coast Line. Lake Shore & M.S. R. R. 
Danver Cable Road. Somes ons Mill Co. | Le Ls wert 5 + Ag orgia R. R, hd + Y RS ns R. 
c _ Rage Nia . Fails. Standard Oil Co, | Texas Pacific R. R. outhern Pacific 
ere cd B — Mass. New York Central & H. R. R. RB. Co. Illinois Central R. R. | A., T. & S. Fé BR. R. 
os. Ss. Ge deney Ordashos Works. | Boston & Albany R. R. | Chi. & Northwestern R. R, | Missouri Pacific R. R. 
Samples, Price-Lists and Heferences from those who have used and are now using there palate in your viclulty taralshed oa application, 


























THE RAILROAD GAZETTE. 


SANFORD MILLS, 


MANUFACTURERS OF' 


CAR PLUSHES. | 
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WE CLAIM FOR OUR CAR PLUSHES: 
|. SUPERIORITY IN QUALITY AND FINISH TO ANY FOREIGN GOODS. 


2 MORE DURABILITY IN COLQRS THAN FOREIGN, AS DEMONSTRATED BY 
ACTUAL TESTS. 


3. THAT THE ABOVE ARE FACTS IS PROVED BY THE CONTINUED SUPPORT OF 
THE BEST CAR-BUILDERS IN THE COUNTRY. 


WE CAN FURNISH ANY COLOR OR SHADE DESIRED. 


L. C. GHASE & CO., Selling Avents, (29 Washington St., Boston, Mass. . 





ee —— 22 See 
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338 BROADWAY, NEW YORK. 260 FIFTH AVENUE, CHICACO. | 

NEW JERSEY Steet @ en CES r om S COMPANY 
rmENTOM, gy «etre | 

BUILDERS OF ; 


BRIDGE PIERS, PNEUMATIC CAISSON FOUNDATIONS, TUNNELS. 


BRIDGES, ROOFS, Etc. | MARINE PIERS, DOCKS, LIGHTHOUSES, 


COOPER HEWITT & Co AND ALL KINDS OF ENGINEERING CONSTRUCTIONS, 
. "9 THE FREEZING MPETHOD 
‘ a. Now in use by us, and for which we control the American Patents, makes the. construction 
17 Burling Slip, New York. subaqueous tuunels, deep foundations, shafts, etc., practicable in soft or water- 


beaasng ground and to depths hitherto unattainable. ; 
Plans and Estimates Furnished for Draws, Fixed Spans, Etc. Main Office, - - No. 2 NASSAU STREET, NEW YORK. S 


ROCHESTER BRIDGE & IRON WORKS, 


Successors to Aiden & tea be Mg petra Bridge & iron Works, 


ROCH es 














R, A. SHAILER. SCHNIGLAU. 


ee SHAILER & SCHNIGL AU, 


Successors to W. GC. COOLIDCE & CO., 





Engineers and Contractors, 
















WROUGHT IRON AND STEEL WORK ri i TTAOGES AND BULLONGS,| _ PRIBORS,, ROLEDINGS” ANB ~Semerevorones 
LOUISVILLE BRIDGE & IRON COMPANY THE WALLIS IRON WORKS. 

























































OFFICE AND WORKS: CORNER OLDHAM AND ITH STS,, LOUISVILLE, iron Buildings, Bridges, Turritables, Roots and Riveted Girders. 
- SOLE MANUFACTURERS OF THE PERKIN’S PATENT SHUTTERS. 
/ 4 Main office and works: 7, 9, 11, 18, 15 Morris and T and 9 Essex Sts. 
NS) ’ Telephone, 38. JERSEY CITY, N. J. 
7 * NEW YORK OFFICE. 95 LIBERTY STREET. 
: ‘BuLMERS OF ALEX. unr oCLUORE, 
TRIANGULAR, WHIPPLE AND Fink Trusses. | LONG PINE BRIDGE TIMBER. 
a4 Cmy Some of 5 of Hos — rcccmaaaaay: Bridges. Also Manufacturers of Iron Roofs, Turn PITTSBURGH, PA, 


Caparity, 150,000 Feet Per Day. 
J. M. JOHNSON, Pres. & Engr. E. BENJAMIN, Vice-Pres. F. H,. VAUGHAN, Sec, & Treas! Bun all the Year, Can Fill Orders in Winter on Short Notice, 
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HENRY D. LAUGHLIN, Prest. 
&. B. LEIGH. V.-P. and Gen'l Mer. 
y A. d. FARLEY, Secy. 
iL. C. BURGESS, Supt. 


A Perfectly Constructed 
Metal Brake Beam 
The Cheapest, Lightest and most Durabie, 


Now Standard on a large num- 
ber of rouds throughout 
the country. 


4a” Correspondence Solicited. #29 


PENNSYLVANIA STEEL CO. 
STEEL“ 2" RAILS. 


GENERAL OFFICE AND WORKS: 
40th and Hopkins St. Chicago. 
CITY OFFICE 
614 Phenix Building, Chicago. 
NEW YORK OFFICE : 

Room 118, 29 Broadway. 
FRED’K G. ELY, Eastern Agent. * 





The Best Rail Fastening in the World for the Money! 


THE GOLDIE PERFECT RAILROAD SPIKE © SORT STEEL 


DILWORTH, PORTER & CO., Ltd., Pittsburgh, Pa., 









H.C. McNAIR,S 








Or {o B. A Oe |g arom eae Calcage. | Acrnts {! Me Fs aati 
M lwauke | 
——- Most SSI EA Si 


FROCS SWITCHE MACNETO- ELECTRIC 
STYLE OF cuossines, | swirca — ALARM SIGNALS. | SEMAPHORE SIGNALS, 


Secure safety ALL Worked any @is- 
Many Patterns, with the best and most | hours at crossings | tance by magnete- 
appr yvedimprovements. Good and re- | without watch- | electricity. A 
liable work at moderate prices. Largest |men. No batter-|lutely certain of 
capacity of product in | country. ies to freeze. | operation. 


Financial eshonensc 


soruanci once | WORKS AT STEELTON, PA. {02st 


» al THE NEW NATHAN” 











Manufactured in Four Different ee 
CORRESPONDENCE SOLICITED. 


SHEFFIELD VELOCIPEDE CAR COMPANY. Three Rivers, Mich. 


‘Machined’ Car Wheels. 


600,000 Made under our 


SYSTEM OF COMPARATIVE TESTS 


Without one case of breakage in service. 
We contract to regrind our wheels at points of removal, saving freight and increasing total 
life of wheels from 100 to 300 per cent 


NEW YORK CAR WHEEL WORKS, BUFFALO, i Y. 


NEW YORK OFFICE: COR. BANK AND WEST STS 


(See Lllustration), 
—AND 


MONITOR INJECTORS 


FOR LOCOMOTIVES. 


“Nathan” Sight-Feed Lubricators 


For Locomotive Cylinders and Air Brakes. 


STEAM FIRE EXTINGUISHERS 


For Switching and Yard Engines 


Boiler Washers, Rod and Guide Oil Cups, Ete, 
NATHAN MFC. CO., 


ns wee 92 & 94 LIBERTY STREET, NEW YORE 


SEND FOR PESCRIPTIVE CATALOGUE 


KEWANEE RECTANGULAR BRAKE BEAM. 


WEIGHT OF PASSENGER BEAM’ 


overview 














Heads Well Fitted On, Riveted, and Cannot 


Work Loose or Get Out of Alignment. 
75 LBs. 
WEIGHT OF FREIGHT BEAM, MAXIMUM VERTICAL STIFFNESS 
6O LBs. 


MINIMUM COST OF MAINTENANCE 


Meets All M. c. B. Requirements. o Cee eel 


GHARLES L. SULLIVAN, Gen, Supt. NORTHWESTERN EQUIPMENT CO., Monadnock Building, cHicAGo, 
SHARON STEEL CASTING CO.. 


SHARON, PA. 


OPEN HEARTH STEEL CASTINGS 


Equal to Forgings. 
RAILROAD WORK A SPECIALTY. SEND FOR PRICES. 


True to Pattern, sound, solid, free from blow-holes, ané | [Be 
of great strength. | 
Stronger and more *urable than iron forgings in any | 
position or for T;, tyice whatever. 
aoe On aatie © “th,., . Ste andz _ % Gone. 
60,000 ANK SH 0 GEA E S of 
this steel ae 2; “a, this. Street Railroad Wheels. 
Wheels Fitted on Axles 


Cross Heads, Rocker te ; os _ %tc., for Locome- : 'e E x 
tives. STEE Le Cc gescription. Gs 
Send tor Circulars and Pp Tic. 2) a VILLE e ; 
CHESTER STEEL vu. “ly ,co. 1021 E. Jefferson St. Louisville Kv. 
Worxs, Ohester, Pa Office, 407 Library < “C99 selvhia, Pa : 


OFFICE AND WORKS 
| I i oa I AN | | E CG O . 1 DELAWARE, LACKAWANNA & WESTERN R., R. CO., } 


Morris & Essex SHOPs, , 
STROUDSBURG, PA., Dover, N. J., Dec. 28, 1891. } 


4ND KNITTED MATTRESS CO., Canton Junction, Mass.: 


161 WASHINGTON STREET, NEW YORK Sms: We have been using your padding for coach seats and backs during the 
’ 


| past five years. Have it now in about 45 to 50 coaches. 
For many years the Tanite Co. bas been known by name to New Yorkers as a foreign con \f " 








NORVIN GREEN, President. 
JOHN E. GREEN, Vice-President. 


LOUISVILLE CAR WHEEL 


AND RAILWAY SUPPLY CO., 


MANUFACTURERS OF 


Chilled Car Wheels 


Of Best Cold-Blast Charcoal Iron. 














cern; asa manufacturing establishment way oft somewhere in Pennsylvania, whose business | Consider it equally as good, and in some respects better than curled hair, just 
was done nana? eaapeeaiel nike pomnet _ which, at long intervals, sent a per | as durable, gives us a better shape and a more comfortable seat than curled hair, 
sonal representative on some special mission to the city é ; ae 7 ; 
T he Nanite > ae now ewe ad ed York agenc 3 and has take na long lease of the , with a saving of about $30 to each car. Yours, etc 
rcund floor and basement of the new building conveniently situated between Liberty and 43 . , AKER . 
fortlanat : streets. Here it wil! carry a complete line of (Signed) J. W. BAKER, M. C. B. 





Emery Cringing Machines, Tanite Emery Wheels 
Tanite Mills Emery, Solid Emery O:! Stones 
and Triple-Coated Emery Knife 
Sharpeners. 


Our New York store will be under the management of Mr. FRANK W. GLLBERT. 


GS. PRATT & LETCHWORTH 


= 54 BUFFALO D SMREL FOU FOUNDRY 
Buflalo, N. ¥. 


LOTTING =; Wilson's ling Steel Shutters 


MACHIN k Stroke side AND 
A a POWERFUL AND Erricient Toot, FREIGHT ENGINE 


| 
oLD AT A LOW PRICE, | 
HOUSES. 


Send for particulars to the Newark Machine Toot Works, | SHEDS 
se cocearaempzssomenn en ed 74 West 23d St., - - NEW YORK. 




















Newark, N. J. Rolling Steel Shutters, 











